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InvenTors 


WHO KEPT RIGHT ON INVENTING 


—and mastered the ball bearing art 


ROM the very beginning New 

Departure has been built on an in- 
terest in invention .. . and subsequent 
improvement. With a doorbell New 
Departure started in 1889. This inven- 
tion gave electrical results without a 
battery. It was a better bell—a “new 
departure.” 


Then came the bicycle 


On early bicycles, brakes were crude. 
They wore out tires—often caused 
“headers.” A good brake was in order. 
The New Departure Coaster Brake was 
the ingenious solution. With it the New 
Departurename wentaround the world. 
That brake is still standard equipment 
on millions of bicycles, but it began 


ee 9 
as a “new departure. 


Invention becomes a habit 


The automobile interested these New 
Departure inventors in anti-friction 
bearings. It was clear that “nothing 
rolls like a ball’”—and no other form 


so strong. 


The support of both thrust and radi- 
al loads currently took two or more 
bearings. So these inventors devised 


(1907) a unit angular contact double 


row ball bearing to do this work—an- 
other “new departure.” 


This achievement suggested a unit- 
ary single row angular contact ball 
bearing to take radial loads and thrust 
in one direction . . . This “new depart- 
ure” was called “Radax” (radial and 


axial). 


On millions of cars 


Front wheel bearings for motor ve- 
hicles presented special load problems. 
The inventors at Bristol carried out 
modifications of the “Radax” princi- 
ple in a set of front wheel bearings now 
used on millions of cars. It was an- 
other “new departure.” 


Dirt is the greatest enemy of ball 
bearings. The New Departure engi- 
neers, therefore, designed the ball 


bearing with integral seals which keep 
dirt out and lubricant in. Some types 
were sealed on both sides and “lubri- 
cated for life.” Thus N-D-Seals took 
their place among the more recent 
“new departures.” 


On and on to mastery 


So these inventors became more skill- 
ful. One after another they devised 
“new departures.” And as industry ac- 
cepted those developments, the busi- 
ness grew to the world’s largest in the 
field. It acquired unlimited means for 
research. It became custodian of a 
vast knowledge of ball bearing prac- 
tice . . . New Departure had mastered 
the ball bearing art. Indeed, it was 
New Departure which made it an art. 


But these inventors are not resting 
on their laurels. They are looking 
ahead. They will keep right on 
inventing. 

The New Departure Mfg. Co., Bris- 
tol, Connecticut. Engineering staffs 


also at Chicago, Detroit, San Francisco. 


Also makers of TRANSITORQ 
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PROTECTIT 
Shown Actual Size 


mS 


New Auxiliary Circuit Breaker 
a thousand uses 


The PROTECTIT is the newest COLT-NOARK development—a compact, 
simple switching unit that also provides automatic overload protection. 
Rugged in construction—built to stand up under continuous operation— 
and designed to protect motors up to 1 H. P. against damaging overloads. 
The PROTECTIT is designed for installation on washing machines, 
electric refrigerators, oil burners, and other electrical appliances . . . 
and for operating and protecting small motors on industrial machines 
and tools. 

Two types are available—Type “B” with fixed ampere rating and Type 
“‘BH” adapted for using any one of nineteen differently rated heaters. 
The switching is dualbreak—and automatic overload protection is 
accomplished by a bi-metallic latch. The Toggle type operating mechan- 
ism is unusually simple and the handle entirely trip free. The 
PROTECTIT is completely enclosed in a rugged, attractive molded casing. 

Send for full information and catalog description. 
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"Dutch Fulton 


TURNS ON THE HEAT! 


Heatinc electrical 
sheet steel is a pretty ticklish job, as 
“Dutch” Fulton could tell you. Dutch has 
been at it for thirty years in ARMCO’s up-to- 
date mill. When your order comes along, 
he knows from long experience just what 
to do with it. 

Let’s follow “Dutch” for a minute . 
First, he is responsible to the roller for 
heating the sheets properly before rolling. 
But the roller doesn’t need to watch our 
friend “Dutch” closely, because “Dutch” 
knows his work. Now he closes a damper; 
now he opens it. A deft touch of the fuel 
regulator turns on more heat—or less— 
whatever the sheets require. In and out of 
the glowing furnace go “Dutch’s” tongs— 
and every time without fail the roller gets 
steel heated properly for efficient rolling. 

It’s an interesting job and “Dutch” likes 
it for the sheer joy of working with other 
experienced men and producing fine elec- 
trical sheet steel. He has known the rest of 
his crew for years—so long, in fact, that 
they can literally “smell” trouble before it 
arrives and change the condition to meet 
it. You will readily understand what this 
means to punching and stacking in your 
shop, to say nothing of magnetic properties 
that insure top-notch efficiency of your 
electrical machinery. 

ARMCO can give you everything that con- 
tributes to highest-quality electrical sheets 
—experience, research facilities, modern 
mill equipment, and painstaking care. We 
invite your problems and requirements. 
The American Rolling Mill Company, 
Executive Offices, Middletown, Ohio. 
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ARMCO KG | ELECTRICAL SHEETS 
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@3FHE VARIAC — an auto-transformer with continuously adjustable output voltage — is sup- 
plied in a number of sizes. The Variac effectively and economically replaces the usual resistive 
control in many industrial and laboratory applications with these important advantages: 


Output Voltages are Independent of Load 

Output Voltages Higher than Line Voltage Provided 
Output Voltages Near Zero are Readily Obtained 
High Efficiency with Low No-Load Losses 

Dials are Calibrated Directly in Output Voltage 
Several Units may be Ganged for Multiple Operation 


A few of the many Variac applications include: 


Transformer Testing Motor Speed Control 

Over- and Under-Voltage Testing Rectifier Output Control 
Line Voltage Compensation Variation in Illumination 
Meter Calibration Electric Furnace Control 


The Variacs are supplied in load ratings of 170 va to 2 kw, for line 

voltages of 115 and 230 volts, and for outputs continuously vari- 

oa from zero up to 270 volts. The prices range from $10.00 to 
40.00. 


If you have any problem involving the variation of voltages applied 


to an a-c operated device, there is a Variac answer which is efficient 
and economical, and affords added convenience. 


General Radio Company 


30 State Street Cambridge, Massachusetts 
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Now available— 


a new 


Duly 
Heavy 
REDUCER 


for 


Bodine fractional horsepower motors 


Bodine engineers have just developed a new heavy- 
duty worm-gear speed reducer that is sufficiently 
rugged to easily transmit the full output of the 
one-sixth H. P. Bodine motor, with ample overload 
capacity. It can be used on Bodine split-phase, 
capacitor, and synchronous A. C. motors; and com- 
pound D.C. motors in the largest frame size. The 
new speed reducer is exceptionally strong, quiet in 
operation, and adaptable to almost any application. 
Either the foot or flange 
mounting types can be sup- 
plied, each of which can be 
mounted to the floor, wall, 
or ceiling. Shafts can be ex- 
tended fromthe gear box in 
either or both directions. If 
desired, a high speed shaft 
extension can be brought out. 


Other Bodine 
Speed Reducer Motors 


Bodine now offers a complete 
line of worm-gear speed reducer 
motors: three standard and 
three heavy-duty types. The 
standard duty units are shown 
at the left. This line includes 
a wide range of gear ratios and 
motors of practically all sizes 
and types. Let Bodine quote on 
your next slow-speed motor job. 


@ ADAPTABLE—Choice of 
motors, mounting positions, 
shaft extensions, and reduc- 
tion ratios permits adaption of 
this unit to practically any 
machine. 


@ RUGGED—Will deliver the output of a 4% H. P. 
motor but is used only with motors of % H. P. or 
less, providing generous overload capacity. Gear 
housing and motor end shield are cast in one piece. 
Heavy ball bearings support overhung as well as 
torque loads. 


Check these 
important 
features: 


@ QUIET—Worm-gear reduction unit designed for 
smooth and efficient operation. Worms are ground 
from hardened high carbon steel blanks. Gears are 
hobbed in the Bodine plant to unusually close 
tolerances. Worm and gear are run in together 
after assembly. 


@ OIL TIGHT— Oil provides proper lubricating 
film between worm and gear, regardless of mounting 
position. Sealed ball bearings, oil slingers, laby- 
rinth seals, and packing eliminate all oil leakage. 


Send for Catalog 2055-37 
BODINE Gi 


ELECTRIC CO. 0, 


2256 W. Ohio Street, Chicago, III. 
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Plastics by RICHARDSON 


FOR EVERY INDUSTRIAL AND COMMERCIAL PURPOSE 
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INSUROK molded parts are supplied in every conceivable form, finished to close dimension 
tolerances, ready for resale or for installation in your equipment. 
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RUB-TEX hard rubber molded to your EBROK molded Battery Containers, have proven their superior 
specifications for all purposes. dependable qualities in over fifty million applications. 
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HE natural enemy of electric heating 
elements is oxygen. This ever active 


gas was also the victor up until 1906. In that year 


A. Aa Marsh developed the first nickel-chromium 
resistor, CHROMEL. 


its own protective coating which eflectively opposes 


In use, this alloy forms 
the attack of oxygen. With this natural armament, 


Chromel first made possible most of the applica- 


tions of electric heat. Today Chromel gives sound 


° 
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THAT MADE ELECTRIC HEAT POSSIBLE 


The PORCUPINE’S 

bristling quills give him 

safe Protection against 
his natural enemies. 





protection to devices bearing trade-names of almost 
priceless value. Used for cold or hot resistance, 
its ohms-per-foot is strikingly uniform; it stretches 
evenly; it is bright and smooth, and causes little 
wear on the coiling mandrel. The metal is melted in 
high-frequency induction furnaces which provide the 


equivalent of laboratory control, for production. For 


complete technical data, ask for Catalog-J (B). estar 
Hoskins Manufacturing Company, Detroit, Mich. 
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Fer is being used today in ways unheard of a few years ago. Its wide 
adaptability to somany specific needsin modern production practices, has 
opened up ever increasing opportunities for its profitable employment. 
Whether or not you are using felt at the present time, you will be inter- 
ested in the new book we have just published—‘Felt Uses.” It contains 
the many varied ways in which felt is being employed in different in- 
dustries. It also includes the findings of many laboratory and field 
tests made of new felt applications. 

You may have a copy of this book without cost or obliga- 

tion. The coupon below is for your convenience in ordering 
THE FELTERS CO., INC., Dept. EM 210 SOUTH ST., BOSTON, MASS. 


Manufacturers of Felt and Felt Products 


MILLS AT MILLBURY, MASS., JOHNSON CITY, N.Y. AND JACKSON, MICH. BRANCHES AT NEW YORK ~ 
PHILADELPHIA - CLEVELAND - DETROIT - ST. LOUIS - CHICAGO - LOS ANGELES - SAN FRANCISCO : DALLAS 
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PROTECT 


YOUR APPLIANCES 
WITH G-E MOULDED 
RUBBER DEVICES 


Just as a chain is as strong as its weakest 
link — just as a train is as strong as the 
coupling between cars — so an electrical 
appliance is as strong as its cord set and 
electrical connections. 

By using General Electric moulded plugs, 
moulded rubber strain reliefs and moulded 
rubber delta connections, the true-value and 
worth of your appliances are protected. All 
G-E moulded rubber devices are moulded 
onto the cord in one piece, not simply at- 
tached. They will outlive their cords. 

Investigate the line of G-E All-rubber 
devices — moulded on the cords. All types 
of rubber plugs, strain reliefs, connectors, 
angle caps and delta connections are avail- 
able. They meet all tests and requirements 
of the Underwriters’ Laboratories. Best of 
all, they assure consumer satisfaction and 
freedom from service charges. 

Send for a representative to discuss G-E 
All-rubber devices for your special needs, or 
write for more information to Section Q-612, 
Appliance and Merchandise Department, 
General Electric Co., Bridgeport, Conn. 





GENERAL 
ELECTRIC 


ACCESSORY EQUIPMENT 


APPLIANCE AND MERCHANDISE DEPT. 
GENERAL ELECTRIC COMPANY 
BRIDGEPORT, CONNECTICUT 
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Every operation saved is a cost cut. 

We urge you to take advantage of one capa- 
bility for saving assembly operations that Alumi- 
num possesses to a degree unmatched by any 
other metal. 

We urge you to save money by using Extruded 
Shapes of Alcoa Aluminum. Here’s how:. 

For structural parts, the shape can be designed 
to dispese the metal more efficiently with relation 
to stresses than is possible by the use of stand- 


ard rolled shapes or a combination thereof. 


Much actual weight, much actual 


Oe, 
ALUMINUM SAVES 
ASSEMBLY COSTS 





metal, is saved. 

In addition the assembly cost of combining 
shapes is avoided. 

And further, the shapes may include flanges, 
grooves, dovetails, or other means of cutting 
down assembly costs in the building or decora- 
tion of the structure. 

Many standard shapes are available which 
may fit your need. Dies for special shapes are 
not expensive. May we help you take this direct 
road to economy, ALUMINUM COMPANY OF 
4MERICA, 2179 Gulf Bldg., Pittsburgh, Pa. 
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THE CASE FOR FORGINGS 


FORGINGS in brass, copper, aluminum and 
bronze are frequently competitors of machined 
castings, fabricated assemblies, sometimes 
screw-machine products. At Scovill, they often 
compete on their relative merits for one job. 
Because Scovill has, within its own organiza- 
tion, facilities for the production of parts by 
any of these methods, this competition invari- 
ably leads to the adoption of the method best 


suited for the particular problem in question. 


Customers of Scovill benefit by this wide 
range of manufacturing facilities. No one 
method receives special preference over others. 
The results are economies and improved 
quality on thousands of jobs. 


Scovill’s field covers not only non-ferrous 
forgings, screw-machine products and sand 
castings, but also the production of fabricated 
parts and products—in brass, steel, aluminum, 
nickel-silver and other base metals. Extremely 
flexible, it can be adapted to the needs of a 
wide range of metal products to. be produced 
in quantity — products of all metal or where 
metal is the predominating material. 


Write for the booklet, “Masters of Metal,” 
which outlines the scope of Scovill and may 
indicate how Scovill service can be applied 
to your problems. Scovill Manufacturing 
Company, 65 Mill Street, Waterbury, 


Connecticut. 


SCOVILL 


SCOVILL MANUFACTURING COMPANY, WATERBURY, CONN. 
Boston, Providence, New York, Philadelphia, Atlanta, Syracuse, 
Pittsburgh, Detroit, Chicago, Cincinnati, San Francisco, 
Los Angeles « IN CANADA: 334 King Street, E., Toronto, Ont. 





The forgings numbered 1, 2, and 3 at the right had been sandcast and 

machined for years. Scovill suggested a change to forgings and saved 

the customer 12% of the previous cost — eliminating a cleaning, a 

cold stamping, a grinding, and two milling operations. Scovill saved 

a customer 20% on the part numbéred 4, by substituting a forging 
for the previous method, eliminating 18 operations. 
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FOR WEAR and LOOSENESS 


Today... your product leaves the plant 
tight, smooth-running, rattle-free —but 
how will it be tomorrow? Will it withstand 
the relentless attacks of wear and vibra- 
tion? It will—if equipped with SPRING 
WASHERS—SPRING WASHERS with 
range of action to compensate for wear 
and looseness. Live Action keeps your 
product tight for life. 
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OT all consumers may be familiar with the fact that wrought Phosphor Bronze 

is obtainable in a variety of alloys. It may interest you to learn, therefore, that 

this Company, as specialists in the production of Phosphor Bronze, has developed 

and produces 14 different alloys of this metal. All of these alloys possess the desir- 

able general characteristics of true phosphor bronze such as toughness, resiliency, 
high tensile strength and resistance to fatigue, corrosion and wear. 


In addition, a number of these phosphor bronze alloys have been developed for low 
coefficient of friction, high compression strength, free machinability, high elonga- 
tion and excellent weldability. Special alloys are also obtainable for heavy duty bear- 


ings and applications where unusual strength is required and extreme conditions of 
wear are encountered. 


Complete data regarding the different alloys, tempers and forms in which RIVERSIDE 
Phosphor Bronze is produced will be sent, free of charge, to consumers upon request. 
Ask us for our reference work, ‘“‘Riverside Phosphor Bronze.’’ The information it con- 
tains may prompt you to select a different alloy and temper. This may make a great 


difference in the results obtained in your fabrication or in the ultimate performance 
of a part you produce. 


THE RIVERSIDE METAL COMPANY 


RIVERSIDE Burlington County NEW JERSEY 
NEW YORK - HARTFORD © CLEVELAND * CHICAGO 
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ZINC ALLOY DIE CASTINGS 





THIS ONE TAKES THE BUMPS! 


An automobile radio must hold its rigidity and the fewer the parts there are to 
loosen up, to rattle, the better. This ZI NC Alloy Die Cast housing is rigid, 
provides strong bosses for connections and assembling elements . . . eliminates 
several joints, does much to eliminate rattles and microphonism. 

The new ZINC Die Casting Alloys made with Horse Head Special ZINC 
furnish excellent die cast physical properties and can be counted on to maintain 
them over a long normal life. They have opened up so many possible applica- 
tions for die castings that many new products are now profiting from improved struc- 
tural design, and production economies. 

It is worth every metal product designer’s and manufacturer’s time to inves- 
tigate the possible advantages of redesigning for ZINC Alloy Die Castings. 
We will gladly furnish information on the possibilities and properties of these 
new alloys made with Horse Head Special ZI NC. 


THE NEW JERSEY ZINC COMPANY 


160 FRONT STREET 


GR NEW YORK CITY 
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What Is Happening In Design 


BY HENRY DREYFUSS 


HEN I was asked to write this article on some 
\X/ aspects of industrial design, it was suggested 
that I sketch the future appearance of a 
few familiar products. To indulge my imagination this 
way might be entertainment for both me and the 
readers, but whatever drawings I might make could 
not honestly be classed as industrial design. How I 
think a refrigerator, for example, will look five or ten 
years from now is best kept in my own head. The pace 
in development of materials and manufacturing opera- 
tions, as well as the changing mode of life, is too fast 
for anyone to do much safe predicting. : 
Of one thing, however, I feel sure: that whatever 
refrigerators look like five or ten years from now, 
industrial designers will have had their hand in it. 
The fresh point of view of the expert will be as valu- 
able then as it is now; and as it was five years ago. 
The practice of sketching projects without proper 
and thorough study of a problem has done much to 
credit the designer with highly imaginative but 
thoroughly impractical ideas. The poppycock pub- 
licity which the profession has been given particularly 





Because skillful product design with 
styling for sales and performance is one 
of the most important factors in the 
commercial progress today of makers of 
electrically operated and controlled 
domestic appliances, commercial de- 
vices and machine tools, 


and because he has been an outstanding 
contributor to this development, 


we invited Mr. Dreyfuss to state the 
case for good design and to outline 
some trends as he sees them. 


LOCKS have been a fertile 
for industrial designers. This 


1936 


field 


one, 


for Seth Thomas, by Henry Dreyfuss, 


is notably effective. 
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with regard to exaggerated fees and 
the flippant personalities engaged in 
the business has played a part in cre- 
ating scepticism about design and de- 
signers. 


Y and large, designers are a prac- 

tical lot. After all, they are dealing 
with a dollar and cents business. A 
successful designer has a highly de- 
veloped imagination (that is taken for 
granted) ; but he also has something 
else; the training to understand me- 
chanics and costs. The practical re- 
sults in product design which have 
appeared on the market the past six 





WO thermostats (they call these Acratherms) 

for the home heating plant. As it was about to 
be, and as it is. Minneapolis-Honeywell Reg- 
ulator submitted their new design to Henry Drey- 
fuss and the larger illustration shows the final design. 


or seven years testify to the common- 
sense value of design to numerous 
branches of industry. 

So, I will not cast the horoscope of 
product appearance by drawing pretty 
pictures. I shall not violate one of 
the primary principles upon which 
good design practice is based—care- 
ful study and research into a problem 
before setting pencil to paper. I feel 
that there are, however, other angles 
in the recent development of indus- 
trial design well worth discussing 
such as: 


DESIGNER-FACTORY RELATIONS 


HE changed and changing rela- 

tionship of the designer to the 
factory is one of the most important 
reasons for his increased and more 
successful work in this field. Today, 
design is included as an integral part 
of a manufacturer’s program and the 
designer is not only accepted but is 
given active cooperation by the man- 
ufacturing end, as well as the sales 
division. 

Design is no longer the French 
poodle in the circus. The earlier 
conception was that it was a trick and 


that three steps on the side of a clock 
case or on the legs of a refrigerator 
meant modern design. 

In place of this there has devel- 
oped a sincere recognition that the 
unbiased point of view of a good de- 
signer stimulates new and important 
ideas. The knowledge and assistance 
that he offers has come to be respect- 
ed. This respect is partly an out- 
growth of the realization that the de- 
signer adjusts his viewpoint to co- 
operate as fully as possible with the 
engineer. And so the designer no 
longer performs in a ring encircled 
by interested sceptics, but works from 
the beginning, side by side with the 
engineer on every detail of a prod- 
uct’s development. 


NEW SCOPE OF DESIGN 


SECOND important change in 

industrial design is the way in 
which it is branching out into new 
fields—from the merchandising of 
clocks, washing machines, stoves, fur- 
niture and glass, etc., design is be- 
ginning to play a part in the mer- 
chandising of such things as railroad 
tickets, telegrams, gasoline, and busi- 
ness, institutional prestige. 

To persuade people to travel one 
way rather than another by improv- 
ing the comfort and appearance of a 
vehicle is part of designs’ sales job. 
Railroad trains, airplanes, busses, 
etc., etc., have all come within de- 
signers’ scope. They must all say 
speed, safety and comfort and the 
design which best expresses this will 
help influence the prospective trav- 
eler choose his mode of transporta- 
tion. 

There is a long list of other de- 
sign activities and it is growing larg- 
er each day. Designers are busy using 
color, form and materials, concretely 
to help sell such intangibles as serv- 
ice and prestige. To do this effec- 
tively and successfully the designer 
must be able to understand merchan- 
dising and know how to extract the 
vital principles involved in the prob- 
lems. These ideas must then be dra- 
matized through visual design so that 


OT long ago the computing type 
of 
made its appearance. That the appear- 
ance was not all that it might have 
been is proven by this re-design for 
the Wayne Company by Van Doren 


gasoline dispensing pump 


and Rideout. 
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they are intelligible to the average 
person. Successfully done, this in- 
creases sales. 

For instance, to encourage people 
to send telegrams and to prefer one 
company’s service rather than an- 
other’s may be done indirectly 
through the design of the telegraph 
office itself. Speed and service and 
stability must be reflected there. 

Likewise, the twofold job of creat- 
ing additional prestige for an organi- 
zation and at the same time attract- 
ing more favorable attention to its 
particular product can be done by the 
simple means of providing an unusual 
and distinctive background for the 
product. 

Therefore the goal in this branch 
of design is the same as that of the 
styling of the actual products. 

Product design has been successful 
in a wide range of industries, and the 
electric appliance field offers many 
examples to prove its value. Refrig- 
erators, washing machines, clocks 
and stoves, represent only a few of 
the variety. The number of ante- 
dated products on the market is 
growing less and less because the 
smart manufacturer has learned that 
appearance counts. It points a way 
toward increased sales. 


GOOD AND BAD DESIGN 


IRST of all, let us disillusion our- 
selves of the idea that because a 
product has been newly styled it is 


Yow the Hoover cleaner changed 
in twenty years. What pleasure 
the young woman of 1907 would 
have shown over the 1936 modell 
Designed by Henry Dreyfuss. 
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ERHAPS nowhere else has the de- 
signer had a Freer rein in the electrical 
manufacturing field than in the styling of 
domestic refrigerators. On the road 
from not-so-long-ago to now we find as 
examples; the 1928 offering of the Cooke 
Electric Refrigeration Company; the 
interim Copeland unit of 1933; and, the 
latest of designs that of the new Sears 
Roebuck Coldspot. The latter is by 
Raymond Loewy. 


necessarily good design. There is 
plenty of bad modern design on the 
market—tricky and inappropriate— 
and it is not helping the long run 
sales of industry or the general repu- 
tation of design. Modern furniture, 
for example, is just recovering from 
a modern malady of angularities—a 
malady which closed up, temporarily, 
a great market. 

A product may look antedated and 



















as though it needed design, and it 
may look startlingly modern—as 
though it was forced and too much 
effort had been expended in getting a 
different appearance. Either is bad 
design. A product well designed will 
look right and natural and effortless. 
The recipe for producing any good 
design is the same. Fitness, utility, 
form, proportion, proper materials 
and color are the ingredients to be 
(Continued on page 37) 

































Because the selection of the right motor 
for the electrically-operated product is 
frequently a problem in related factors 


Matching the Small Motor and Its Job 


of probable house-wiring sizes, and 
other service limitations, the appliance- 
maker should be sure of his choice. 


OTOR-DRIVEN devices 
MA must be capable of starting 

under all normal conditions, 
and even under some abnormal con- 
ditions. The motor must be able to 
handle certain momentary overloads 
characteristic of the particular appli- 
ance it is driving. Moreover, the 
starting current drawn by the motor 
should not be so great as to cause 
excessive blinking of lights which are 
on the same circuit. Of these three 
considerations, the appliance manu- 
facturer is well aware, but the selec- 
tion of a suitable motor for his own 
application is often a difficult prob- 
lem. There are at least six important 
commercial types of single phase mo- 
tors now available, all differing more 
or less in some important character- 
istic. Moreover, single phase motors 
are divided into two performance 
classes, namely, “long hour” motors 
and “short hour” motors; these two 
terms, often not understood, conse- 
quently are misused. 


“LONG HOUR” OR “SHORT HOUR"’ 


B hn first step in choosing the ap- 
propriate drive is to determine 
whether or not a “short hour” or a 
“long hour” motor is required. The 
term “short hour” applied to a mo- 
tor, does not mean that the motor is 
incapable of carrying its load contin- 
uously. “Short hour” motors are de- 
signed for continuous operation, just 
as are “long hour” motors. The prin- 
cipal distinction between these two 
classes of motors is that the “long 
hour” motors are designed for sub- 
stantially better efficiency and power 
factor than are the “short hour” mo- 
tors and command a higher price be- 
cause of the better preformance; also, 
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“long hour” motors are usually quiet- 
er in operation. Two different sets of 
performance specifications for these 
two classes of motors have been set 
up by Nema. 

Motors which are required to oper- 
ate for approximately 700 hours per 
year or more, or motors which start 
frequently, even if the total running 
time is less than 700 hours, should 
generally have “long hour” perform- 
ance. Domestic refrigerators, stok- 
ers and oil burners are excellent ex- 
amples of appliances requiring “long 
hour” motors. Also, if noise is an 
important consideration, a “long 
hour” motor should be chosen. 
“Short hour” motors may be used on 
such applications as washing machine 
and ironing machines. 

The term “starting current” has 
been used more or less indiscrimi- 
nately to mean, in some cases, (1) 
locked shaft current and, in other 


cases, (2) “swing of a needle of a 
well damped ammeter.” It has been 
contended by many that the “swing 
of needle of a well damped ammeter 
is a better measure of the psycho- 
logical effect of a suddend dimming 
of the lamps than is the locked 
shaft current, since the former 
takes into account not only the 
magnitude of the initial current in- 
rush of the motor, but also its dura- 
tion. However, the “swing of the 
needle” is at best a rather intangible 
figure, difficult of accurate measure- 
ment, since its value depends upon 
meter damping and other dynamic 
characteristics of the ammeter used, 
the inertia of the load and other char- 
acteristics. Locked shaft current, on 
the other hand, is a definite physical 
quantity which can be measured ac- 
curately and this term is now in uni- 
versal use. Present accepted stand- 
ards state that for 110 volts, 60 cy- 
cles, 1725 rpm. motors, the locked 
shaft current shall not exceed 20 amp. 
for motors of less than 4 hr. 


SIX MOTOR TYPES AVAILABLE 


HEN one has determined 
whether a “short hour” or a 
“long hour” motor is required, the 
next step is the tentative selection of 
a type of motor. The six most im- 
portant types of single phase motors 
commercially available, listed in order 
of greatest starting torque per ampere 
of locked shaft currents, are: 


Repulsion-start, induction run 
. Two-value capacitor motor 
Capacitor-start motor 

Clutch type, split phase motor 
Split-phase motor 

. Single-value capacitor motor 
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The torque requirements of the 
driven devices should be given careful 
consideration when selecting the type 
of motor. It is difficult to give actual 
values of torques and starting cur- 
rents in an article of this nature since 
these vary considerably for motors 
made by different manufacturers, or 
even for motors made by the same 
manufacturer. The values given are 
accurate enough, however, to make a 
tentative selection of a motor type 
after which a careful application test 
should be made. 


PPLICATIONS such as domes- 

tic refrigerators, stokers, pumps, 
air compressors require motors with 
high starting torque and high break- 
down torque to handle momentary 
overloads. “Long hour” perform- 
ance is usually desirable, and some- 
times imperative. Recommended 
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types of motors are: 1. Capacitor 
start. 2. Two-value capacitor. 3. 
Repulsion start, induction run. 
Capacitor start motor, as its name 
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indicates, uses a capacitor only for 
starting ; once up to speed, the motor 
runs as a conventional single phase 
induction motor. In starting and 
breakdown torques, this motor is a 
very close rival to the two value ca- 
pacitor motors. In motors below %4 
hp., it meets the starting current rule 
of 20 amp. In the % hp. size, for 
satisfactory torques, it is necessary to 
increase the locked amperes up to 
about 25 amp. For motors of less 
than 4% hp. rating, the capacitor start 
motor is recommended in preference 
to the two value capacitor motor. It 
is less expensive and satisfactorily 
meets all current and torque require- 
ments and “long hour” performance. 
In sizes 4% hp. and above, the some- 
what superior performance of the two 
value capacitor motor is well worth 
the difference in price, particularly if 
the lowest possible starting current is 
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This motor, like other 


important. 
types of cage-wound motors, is non- 
radio interfering*. 

Two-value capacitor motors have 
attained commercial importance only 


in the past few years. This motor 
has better running performance than 
any other type of single phase motor. 
Its efficiencies are somewhat higher 
and its power factors conspicuously 
higher than those of other types of 
motors. This means that the current 
consumption of the two value capaci- 
tor motor is much less than for other 
types of single phase motors. For 
example, considering only 1725 rpm., 
110 volt, 60 cycle motors, the full 
load current of a “long hour” repul- 
sion start or capacitor start motor is 
approximately four amp., whereas the 
full load current of a two value ca- 
pacitor motor is less than 3 amp. 
This motor has substantially the same 
breakdown and starting torques as a 
repulsion induction motor. The 20 
amp. starting current rule is met in 
sizes below % hp. 

Repulsion - start, induction run 
motors. This type is one of the old- 
est in use. In sizes of less than 
Y% hp., it has from 225 per cent to 
250 per cent breakdown torque and 
from 350 per cent to 450 per cent 
starting torque, the higher torques 
being obtained with the motors of 
lower horsepower ratings. In motors 
of less than % hp., the 20 amp. 
locked shaft current rule is easily met. 


Pe applications such as_ infre- 
quently used machine tools, or 
pumps, where “short hour” perform- 
ance is satisfactory, but high momen- 
tary overload capacity and low locked 





* (Squirrel cage motors are generally 
classed as non-radio interfering motors as 
distinguished from motors which have 
commutators and brushes. Of the types 
listed in this article, only the repulsion- 
start motor has brushes and a commutator. 
It is only while coming up to speed that 
the repulsion-start motor should give radio 
interference, since, under normal running 
conditions, the commutator is short cir- 
cuited. Motors with a cage type of rotor, 
such as the other types have, do not give 
electrical disturbances which are picked up 
in a commercial radio receiver. In this 
connection, it should be pointed out that 
any rotating machine wherein two metal 
parts rub or strike against one another, 
can give radio interference. For example, 
a split phase motor driving a blower may 
cause radio interference if the blower 
strikes against the housing. This radio in- 
terference is not due to any defect in the 
motor, but is due to the striking of the 
metallic parts. Any type of single phase 
motor, having a switch, of course, will 
give a click in the radio receiver upon 
operation of the starting switch, in the 
same manner as will switching on lights.) 
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COMPARATIVE SELLING PRICES 
OF SINGLE-PHASE MOTORS 
110 VOLTS, 60 CYCLES, 1725 r.p.m. 














Size Split-Phase |Capacitor Motors)Repulsion| Clutch 
H.P. Cong Short Cap. St. Two Stert_| Type 
hour hour alue | Short 
| hour 
1/8 79 82.0 82.0 
1/6 80 53 84.5 84.5 
1/4 85 55.5 1100 100 84 
1/3 94 (1425 150 | 1425 
1/2 | 192 182 
3/4 952 | 9240 


Values shown are relative percentages of that for a 
1/4 hp. Capacitor start motor taken as 100 per cent. 


current is desired, recommended 
types are: 1. Clutch motor. 2. Re- 
pulsion-start, induction run. 

Clutch type split phase motors. 
In the clutch type, split phase motors, 
the rotor is free to revolve on the 
shaft, without turning the latter, until 
the former has reached a certain pre- 
determined speed, when a centrifu- 
gally operated clutch will allow the 
motor to pick up its load. When the 
shaft of such a motor is locked, the 
rotor comes up to approximately 34 
of full load speed and remains there, 
the clutch slipping the while. Under 
such conditions the current drawn 
from the line is approximately 13 
amp. (for a %4 hp., 110 volt, 60 cycle, 
1725 rpm. motor). The average 
starting torque of this motor is ap- 
proximately 260 per cent of full load 
torque and the breakdown torque is 
approximately 280 per cent. The ef- 
fective starting torque of clutch type 
motors, on many applications is far 
in excess of the average starting 
torque of 260 per cent due to the 
peculiar nature of the starting of the 
clutch type motor. A properly de- 
signed clutch type motor delivers 
hammer blows and will often start a 


ene split-phase motor for 
washing machine service. Distinctive 
features of this motor are—rubber resil- 
ient mounting—direction connection plug; 
the plug can be inserted in either one 
of two 90° positions to obtain either 
direction of rotation as shown by arrows. 








load which would require a very 
much higher uniform value of start- 
ing torque. It is particularly useful 
for hammering loose tight bearings 
such as are apt to occur on outdoor 
pumps or compressors in cold 
weather. 

Repulsion-start induction run. 
“Short hour” repulsion-start, induc- 
tion run motors have substantially the 
same torques as “long hour” repul- 
sion-start motors, and are ideally 
suited for those applications where 
repulsion-start characteristics are de- 
sirable and “short hour” performance 
is satisfactory. 


= washing machine applications, 
short hour split phase motors 
are built. In this application, high 
starting torque is necessary and high 
breakdown torque is necessary in 
order to meet momentary overloads 
such as occur particularly when using 
the wringer. In the % and % hp. 
sizes, the starting torques are approx- 
imately 260 per cent and the break- 
down torques 325 per cent of full 
load. However, the locked currents 
are necessarily rather high. For a 
similar application, this motor is 
sometimes built in the 4% hp. size 
with 230 per cent starting torque and 
360 per cent maximum torque; it is 
necessary, however, to run the locked 
rotor current substantially above 20 
amp. For such applications, the high 
locked shaft current is not nearly as 
important because of less frequent 
use of the device, as it is in the case 
of a domestic refrigerator which is 
continually starting. 


ee applications such as oil burn- 
ers, belt-driven blowers, centrifu- 
gal pumps, small woodworking tools, 
business machines and office equip- 
ment, the conventional “long hour” 
split phase motor is ideally suited. 
“Long hour” split phase motors with 
a locked current of 20 amp. are built 
in sizes up to and including the 4 
hp.; up to and including the % hp. 
this motor has 175 to 200 per cent 
starting torque and 285 per cent 
breakdown torque; in the % hp. size, 
however, in order to meet the 20 
amp. locked current, it is necessary 
to reduce the starting and breakdown 
torque to 115 per cent and 200 per 
cent respectively. 


OR direct-connected fans and 
blowers, especially where quiet 
operation and variable speed charac- 
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teristics are desired, the single-value 
capacitor motor is ideally suited. 
This motor uses the same value of 
capacitance for both starting and run- 
ning and, therefore, requires no start- 
ing switch of any sort. The speed 
can be reduced down as low as half 
of normal operating speed. The 
starting torque is low—about 50 per 
cent of full load torque but sufficient 
for direct-connected fans and blow- 
ers; it is not recommended for belted 
blowers however. This motor has 
long-hour performance, and low cur- 
rent consumption—like the two value 
capacitor motor—and the starting 
current rule of 20 amp. is easily met 
in sizes below % hp. 


t best way to make an applica- 
tion test to determine the torque 
requirements of a given device, is to 
select a motor of the proper horse- 
power and correct type of motor for 
the application. A voltmeter and an 
auto transformer or other suitable 
means for regulating the voltage is 
necessary. The voltage can be va- 
ried until the motor has just barely 
sufficient torque to start the device. 
To figure the torque developed by the 
motor at this voltage, it is safe to as- 


. sume that the starting torque varies 





| ONG HOM capacitor start motor for 
refrigerator service. Distinctive fea- 
tures of this motor are—terminal block 
on capacitor unit, suitable for cable 
connections—thermal overload protec- 
tion by means of a bi-metallic disc-type 
thermostat—and steel spring resilient 
mounting. 


approximately as the square of the 
applied voltage. This statement is 
substantially correct for all types of 
motors mentioned in this article. The 
breakdown torque requirements can 
be found by loading the device up to 
the maximum normal expected value 
and reducing the voltage until the 
motor has barely sufficient break- 


down torque to carry this load. The 
breakdown torque can be assumed to 
have varied as the square of the ap- 
plied voltage. 

It is obvious that to make this ap- 
plication test successfully, the start- 
ing torque and breakdown torques of 
the motor at normal voltage must be 
known. These values can be ob- 
tained either from the manufacturer, 
or by testing with a brake arm. If 
the starting torque is tested, it should 
be remembered that the starting 
torque of most motors varies appre- 
ciably through a 10 deg. or 15 deg. 
angle. The starting torque should, 
therefore, be measured in several po- 
sitions. Only the minimum value is 
significant. It should be remembered 
that the motors will heat very rapidly 
under locked conditions and all locked 
readings should be taken rapidly. If 
many readings are taken, it will prob- 
ably be necessary to allow a time in- 
terval between readings and to cool 
the motor down by means of an ex- 
ternal fan. 

When an application test is being 
made to determine the proper motor 
for an appliance, several of which are 
to be manufactured, care should be 
taken to select a truly representative 
appliance. 
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“We charge no more for 
night work than for day 
work. . . Our shop equip- 
ment is complete... We 
carry the largest stock of 
bearings north of Boston... 
Sidelines enhance our repu- 
tation, bring in new business, 
satisfy our customers and add 
to our profits... We do not 
consider contract maintenance 
work satisfactory.’ 


HILE Lowell, Mass., is a 
city generally thought of 
as a center of the textile 


dustry there are a great many other 
industrial enterprises here. Some are 
quite large organizations and others 
are small, but all are electrified and 
only a few have facilities for doing 
even small repairs on their motors. 
When I came here in 1921 from 
Lynn it was because Lowell needed 
badly the kind of service which I was 
giving and was at that time sending 
away almost all motors which needed 
reconditioning. Now we do prac- 
tically all of the big jobs in this ter- 
ritory in the industrial line. In fact 
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our business consists entirely of the 
repair and maintenance of industrial 
electric motors. 

The situation here from the motor 
repair shop standpoint has shown 
some interesting developments. The 
city, being highly industrialized, of- 
fers plenty of business. We do the 
bulk of the mill work here and yet 
never go out to sell and never ad- 
vertise. This apparently is due to 
our policy of giving the best service 
we know how and doing the best 
quahty of work of which we are 
capable. Satisfied customers tell 
people who are having trouble and 
they come here and get what they 
want, and so it goes. At the present 
time we have some 250 customers in 
Lowell and in its immediate vicinity. 

But we get practically no business 
at any distance from Lowell. This 
seems to be because we are so near 
Boston that the outside people send 
their motors there, and this applies 
to all of northern New England ex- 
cept Maine which is served from the 
Portland district. However, the 
fact that we are located outside of 
Boston, and north of it has lead to 
the building up of a good business 
in replacement parts, especially bear- 
ings and drives. The reason for this 
is that concerns in New Hampshire 
and Vermont needing a new bearing 
can save a great deal of time by 
sending in to Lowell for it rather than 
going way in to metropolitan Boston 
for it. The mileage is less and the city 
traffic is avoided, which means some- 
thing two hours each way. So what 
we lose in repair business by being 
too near Boston we gain by selling 
bearings and drives because we are 
away from Boston. However, before 
going into some of the details of 
these side lines I want to tell a little 
about our shop and how we handle 
the strictly repair end of our long- 
established business. 


24-HOUR SERVICE 


E give 24-hour service. Prob- 

ably there is nothing unusual 
about this for most shops must be 
prepared for it, but it really means 
something here because practically 
all of the textile mills run night shifts. 
For instance one of our mills has 700 
motors and runs nights a great deal 
of the time. We stress prompt serv- 
ice and of course in a mill like that, 
and many others, anything is liable 
to happen at any time. It is much 
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like being a doctor. You have to 
respond when you are needed, and 
by doing it promptly and cheerfully 
and efficiently we keep our old cus- 
tomers and they get us new ones. 
We charge no more for night work 
than day work. 

We keep a stock of 50 to 60 of the 
most generally used sizes and types 
of motors on hand for replacements, 
so that when a call comes in we load 
one on to a truck and take it right 
along to put in place of the motor 
which is giving trouble. Our shop 
equipment is complete and consists 
of a winding machine, lathe, arbor 
press, baking and dipping ovens, air 
tanks for cleaning, paint guns, hand 
hoists, and all kinds of electrical test- 
ing equipment. We handle all types 
and sizes of motors from the small- 
est up to 150 hp. 

All jobs are estimated. Our 
records are simple but adequate. We 
have a book in which all jobs are 
entered telling what was done to the 
motor, its number, the date, etc. 
There is also a card file showing what 
the customer was billed so that this 
item can be checked back at any 
time. 


HOW THE SIDELINES WORK 


S regards the bearing end of 

the business we have the 
Wheeler Service agency and carry 
the largest ‘stock of bearings north 
of Boston, and sell them all through 
northern New England. It is one 
of our big features. There is a good 
reason for this. Whenever one of 
our customers is having undue bear- 
ing trouble we cooperate with him 
to try and correct it. This applies 
particularly to the quarry and wood- 
working industries, of which there 
are many concerns in our territory, 
and which seem to be particularly 
subject to bearing troubles. What 
we do is to secure samples of the 
dust which causes the difficulty and 
send it to the chemist of the Wheeler 
Service Co. and he then specifies an 
alloy for the bearing designed to bet- 


ter resist the effect of the abrasive 


dust. For instance, the Fletcher 
quarries had a large motor which re- 
quired a new bearing every month 
at least. We looked into the matter 
and got a sample of the dust and sent 
it to the chemist. He came back 
with a new bearing which we in- 
stalled and which stood up for nine 
months. As a set of these bearings 


cost $75 not including the labor and 
loss from interruptions of service it 
is not hard to see that the manage- 
ment of the quarry was pleased, and 
of course our reputation was greatly 
helped and advertised. 

In addition to the bearings we have 
taken on the agency for Gates V type 
drives. We are just starting in with 
this and we always make our begin- 
nings on a small scale. Nevertheless 
we have already had corrected some 
troubles with great satisfaction to our 
customers and expect that this will 
become as important to us as the line 
of bearings. One of the troubles 
which was taken care of nicely was 
in a mill having a 25 hp. motor driv- 
ing a pump in a wet location with 
a flat belt. This was constantly 
getting wet and slipping. The slip- 
ping of course burned the belt. This 
meant cutting out the burned parts, 
new belts and trouble sometimes 
every day. We replaced the flat belt 
with four V belts and there has been 
no trouble for six months. The sav- 
ing naturally is great both from the 
standpoint of the labor of mainte- 
nance, material and wasted power 
due to the slipping. 

So it will be seen that side lines 
like this enhance our reputation, 
bring in new business, satisfy our 
customers and add to our profits. It 
is likely that we will add to these 
in the future. 

We do not consider contract main- 
tenance work satisfactory, either to 
ourselves or our customers. We 
have three contracts which are of 
long standing and which we cannot 
well terminate but we turn down new 
ones every once in a while. The 
reason why we do not like them is 
twofold. In the first place we have 
found by experience that it is not 
always possible to tell when a motor 
is on the point of breaking down, 
although of course it often is. For 
instance a surge on the line which no 
one can prevent, or even know when 
it happens may blow out a coil, and 
it puts us in an embarrassing posi- 
tion. The other reason is that in- 
surance, which is carried by a great 
many people here, is more satisfac- 
tory. Ifa failure takes place the in- 
surance company will pay for the 
repair, but we could not undertake to 
do that. From the customer’s stand- 
point it is better to pay insurance 
premiums than to pay a maintenance 
fee, and this we carefully explain 
whenever the question comes up. 
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BLY and convinc- 
A ingly has Mr. 
Henry Dreyfuss stated 
the case for fuller rec- 
ognition of the place of 
improved product design and progressively more 
capable and conscientious designers in his discussion 
in this issue. As one of the pioneers in this field, 
insofar as its more recent accomplishments are con- 
cerned, Mr. Dreyfuss is well qualified to plead his 
three points: Value of co-operation between factory 
and designer; refutation of the far-from-laid ghost 
of design eccentricity and fadism; and, the relation- 
ship of good product design to profitable markets of 
the future. 


When a Designer 
Speaks on Design. 


OT LONG ago we 
N revised our edi- 


torial treatment of the 
listing of recent electri- 
cal patents which ap- 
pears in ELEcTRICAL MANUFACTURING each month. 
After several issues in the newer form, we checked 
with a large number of representative readers as 
to the usefulness of this material to them. Nearly 
90 per cent of those replying to our inquiry 
stated that new patents were of interest to them and 
their organizations. About 75 per cent stated that 
they definitely used our listing for patent news each 
month. A most extraordinary reader reaction. 

All of which brings up the interesting thought of : 
What is the practical usefulness of such informa- 
tion? Makers of materials and parts are finding 
leads to probable new products of various manu- 
facturers who may thus become new or better cus- 
tomers of theirs. Manufacturers of domestic appli- 
ances, commercial devices and machine tools are 
learning what their competitors may be about to 
offer commercially and are also informed of new 
developments which, incorporated in their own 
product, may make it a better one. 

We were particularly interested in one recent in- 
quiry for a broader service than it is practical to 
offer in our pages. This manufacturer wanted a 
strictly commercial lead-list which he could follow 
up monthly as a matter of intelligent sales oppor- 
tunism. Of course we were glad to arrange this 
service for him but one wonders how many other 
readers could make highly profitable sales-use of 
this individualized patent service, too. 


Facts Are Useful 
Only When Applied 
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As the Editor Sees It— 


O WONDER the 
N trade associations 
allied with air condi- 
tioning have joined con- 
structive forces with 
the National Better Business Bureau to clarify the 
definition of that new industry. From a recogniz- 
able status the matter has progressed to the point 
where anything—the simplest of fans, for example 
—becomes “air conditioning” equipment and the 
buying public may be assumed to suffer mental con- 
fusion to the ultimate detriment of all markets for 
equipment devised to circulate, humidify or de- 
humidify, warm or cool, cleanse or deodorize or 
make fragrant indoor atmospheres. 

There should be no confusion about it. There 
are surely justifiable minimum definitions as to what 
constitutes winter or summer air conditioning. These 
may be established and followed with advantage to 
all interests concerned and ultimate harm to none. 
Paradoxically enough, in the wild rush to claim air 
conditioning values, there are virtually no devices 
for ordinary home or commercial use which do con- 
dition air in every aspect of circulation, temperature, 
humidity and odor control, dust removal and sound 
suppression. A strong situation which will soon 


yield to self-correction. 
FTER part of 
this issue was 


well on its way to the 
presses, the editor’s tel- 
ephone bell rang and a 
somewhat excited voice released a flow of questions 
in rapid succession. Questions’ about motors and 
their uses, about their applicability for certain 
services, etc.—and the inquirer was the engineer re- 
sponsible for product development with a well-estab- 
lished manufacturer of an electrically operated non- 
motorized line of equipment. Almost all the answers 
are to be found in the article by Mr. Veinott in this 
issue. It was a pleasure to tell our friend what we 
could, but most interesting was his search for basic 
facts. 


Air Conditioning, 
Just What Is It? 


Small Motors 
and Their Job 


Certainly keeping informed is the most important 
and hardest job that most of us have. If principles 
are half-forgotten how much more vital is it to keep 
abreast of those new, developments which are putting 
old practices in the discard? That, too, is the pur- 
pose of ELECTRICAL MANUFACTURING. 
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What About Air Conditioning? 


Assuming the freest possible definition 
of the term, within what performance 
limits does today’s equipment function? 
What are the energy requirements? 
Because there is so little unity in the 


air conditioning field we have made 
the following study, based upon 
manufacturer's data. Perhaps this will 
enable producers to further advance 
the art and its acceptance by the public. 


ESPITE an extraordinary di- 
|) versity and lack of common 
bases for evaluating perform- 
ance it is possible to classify and 
group today’s offerings of air condi- 
tioning equipment and to draw some 
conclusions. What is air condition- 
ing? Even the definition is in doubt. 
So many claims of purpose have been 
made that some manufacturers in 
their trade association specializing in 
that group of related products have 
recently established definitions as to 
what may or may not properly be 
called “air conditioning” equipment. 
This apparent lack of unity and 
common purpose undoubtedly arises 
through diverse attempts to capitalize 
upon a “glamorous” market. In this 
discussion we have endeavored to re- 
view the field as it stands, taking the 
all-embracive, rather than narrow 
view, and letting the facts point their 
own conclusions. Thus if one is 
quite logical about the field it must 
be recognized that much so-called 


BECAUSE 


this single-spindle drilling machine of Baker 
Brothers Inc., brings to the machine tool field 
those advantages which good product design 
has proved to a for domestic appliances 
and commercial devices, 


and, the truly remarkable simplicity achieved 
has not been at the sacrifice of accessibility or 
performance, 


and, driving motors and electrical control 
have been skillfully linked with the hydraulic 
feed mechanism, 


this “‘clean-line’” type of miller wins citation 
in our Best Design of the Month series. 
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“air conditioning” apparatus is noth- 
ing of the sort, unless that field be 
anything and everything that per- 
forms even one of the many functions 
that conditioning would scientifically 
embrace. 

Starting with the smallest forms, 
there are portable evaporators, elec- 
tric heaters and fans which for the 
most part are quite similar to other 
equipment available before air con- 
ditioning took on its present popular 
appeal. Room fans are capable of de- 
livering from 500 to 10,000 cu. ft. a 
minute, according to size, and port- 
able or semi-portable room humidi- 
fiers capable of humidifying from 3 
to 8 or more gallons per 24 hours 
can be had. 

Next, in complexity of function, 
come the unit heaters and unit cool- 
ers which combine a fan or blower 
for circulating air with a finned tube 
assembly through which the air pass- 
es. Units of this kind, used effec- 
tively either summer or winter in 
some cases, are provided with tubes 
adaptable to either refrigerating or 
heating and there is provision for 
carrying off condensed water in sum- 
mer. Such units often have the abil- 
ity to serve a considerable area and 
take the place of a large amount of 
cast iron radiation. Their chief elec- 
trical element is the fan motor, but 
various forms of electric controls are 
also used. 

Unit heaters are extensively used 
in industrial and commercial build- 
ings and are available in either ceil- 
ing or floor types. They can be had 
in almost any capacity, but general 
heating capacities range from about 
2,500 to 1,220,000 Btu. per hour and 


air delivery rates from 400 to 17,000 
cu. ft. a minute, the power require- 
ments for the fan or blower ranging 
from %o to 7% hp. Heat is usually 
supplied by steam or hot water, but 
electric heaters are available in sizes 
ranging from 1 to 180 kw, and gas- 
fired heaters can also be had in a 
large range of sizes. 


SOME UNIT CAPACITIES 


NIT coolers range in their ca- 

pacities from % to 15 tons 
of cooling and with air delivery of 
470 to 12,000 cu. ft. a minute. The 
cooling medium is commonly a re- 
frigerant or brine supplied from a 
refrigerating system, but sometimes a 
supply of cold water is available from 
natural sources and it can be made 
available in refrigerating plants or by 
the use of evaporative cooling, as 
with the Ross Decalorator which 
makes use of a steam ejector to pro- 
duce the low pressure under which 
evaporation is brought about. Al- 
though unit heaters are sometimes 
self-contained units with provision 
for supplying their own heat, they 
are commonly supplied with heat 
from an outside source. The unit 
cooler is rarely self-contained unless 
of small size. 

For house heating, and especially for 
use with hot air furnaces, fan and blow- 
er manufacturers are finding a con- 
siderable market for their equipment 
when used to supplement the natural 
circulation of warm air through ducts 
to individual rooms. This, in effect, 
applies the unit heater to house heat- 
ing, using the furnace itself as the 
heating element and, since this sys- 
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tem gives a more or less positive cir- 
culation, it is a great improvement, 
especially when some rooms are hard 
to heat adequately by natural cir- 


culation. The system has the advan- 
tage of affording air circulation in 
warm weather when this is desired. 

Blowers and fans for furnace at- 
tachment are available in sizes rang- 
ing from 500 to around 4,000 cu. ft. 
a minute and of course can have their 
discharge regulated by damper and 
other means. The motors supplied 
with them commonly range from 9 
to 2 hp., dependirig partly on the 
pressure head they must deliver 
against. The latter is likely to be con- 
siderably increased, of course when 
air filters are applied. 

Another application of electrically 
driven fan or blower which is inex- 
pensive and easily installed and use- 
ful in homes that are inclined to be 
hot in summer, is the type designed 
for attic location. It is chiefly of ad- 
vantage in drawing cool air from out- 
doors into the house at night, but by 
drawing some air through the attic 
during the day helps to avoid heat 
absorption there. Though not new 
in principle, of course, this simple 
form of equipment has gained sur- 
prisingly in use since the public edu- 
cation in air-conditioning became 
common. Automatic or other forms 
of shutters are desirable and are sup- 
plied with some such equipment. 
Automatic controls can also be had, 
but remote manual controls arranged 
for either one or two speeds are 
probably more common. 

For attic application, fans or blow- 
ers ranging in the size from around 
500 to 6,400 cu. ft. a minute delivery 
are listed, the power requirements 
ranging from 49 to % hp. Power is 
minimized in some makes by the use 
of a fan especially designed with this 
end in view. 


NY system of forced ventilation 

in which the air is passed 
through a fan or blower before dis- 
tribution can be equipped with filters 
for dust and pollen removal and 
many such systems are so equipped, 
including some of those already men- 
tioned. Some of these filters are 
throw-away types and are supposed 
to be replaced by new elements when 
dirty or clogged. Some other forms 
are removable for cleaning and some 
are cleaned more or less automati- 
cally by water which is supplied (in 
excess) for humidification. Some 
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SOME AIR CONDITIONING FACTS 


Type of equipment 


Circulating fans, 
room type 

Evaporators room 
type 


Blowers and fans for 


furnaces 


Blowers and fans for 


attics 


Unit Heaters ceil- 
ingandfloortypes 


Unit Coolers ceiling 


and floor types 


a 


spot’ types of 
roomconditioners 


Large room con- 
ditioners for 
stores, restaurants 
and similar appli- 
cations 


Basement condition- 


ers for home ap- 
plications 


Complete home 


conditioners 


Complete condi- 


tioners 


EPRESENTATIVE 


A compilation from the printed data and circulars of manufacturers. 
Maximum and minimum values in different columns may not correspond and in some instances equipment outside the 





Not necessarily complete but indicative. 


limits named is known to be available. 


Principal 
functions 
(alterna- 
tives in 
some 
cases) 


circulate 







Cooling Water 


capacity | Evaporated 


Air 
Circulated 
cu. ft. 
per min. 


2,000 to 


filter 

cool 

heat 
humidify 
de- oe 


filter 

cool 

heat 
humidify 
de- “ 


filter 
cool 
heat 
humidify 
e- ce 


circulate 
filter 
cool 
heat 

humidify 

de- “ 


circulate 


filter 
cool 
heat 
humidify 
de- “ 


Servel 


self- 


contained semi-portable 
type of room conditioner 


Power 
required | Heating 
for capacity 
moving B. 
air, hp. | per hour 
190-220 
watts 
65 watts 
0.1 to 2. 
0.1 to 
0.5 
1/30 to} 2500 to 
Le 1,200,000 
1/30 to 
5.0 
1/60 to | 14,000 to 
Tf2 135,000 
1/30 to | 20,000 to 
1/2 | 640,000 
1/5 to | 3,600 to 
1 360,000 
1/6 to 100,000 
1 to 
313,000 
as as 
read. reqd. 
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tons of | in humid- 
refriger- | ifying gal. 
ation in 24 hr. 
3 to 8 
1 to 15 
1/2to7 
1-1/2 
to 7 
2 to 8 10 to 72 
or more 
3 to as 
400 or reqd. 
more 


500 to 
6400 


1000 to 
16,200 


400 to 


17,000 


470 to 


12,000 


200 to 
2,500 


300 to 


2,800 


800 to 
4800 


1,300 to 


4,200 





as 
reqd. 











OOM-TYPE 

evaporator of the 

portable form on a 

pedestal stand. Hu- 

midifies and circu- 
lates only 





with fan 


American Foundry Equip. 


YPICAL attic installation of 

ventura fan for ventilation 

in hot weather. Automatic 
louvers are available 


GUSPENDED type of cool- 

er for ceiling applica- 

tion showing blower, coils 
and eliminator 


CIRCULATING fan, room type, 

for rooms, restaurants, stores, 
etc. Provides for 50 different 
speeds and adds aroma to air 


if desired 





Corozone Air 
Conditioning 


NDUSTRIAL unit heater of 
electric type with built-in 
elements assembled in casing 





American Blower 
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Buffalo Forge 


systems, chiefly for other than home 
use, depend on water for cleaning 

direct, without filters, but in home 

applications this form requires special 

equipment if the system is to be used 

in summer, as the water otherwise 

increases humidity at a time when it 

should be decreased. 

Next in the scale of complexity 
among conditioners come the floor or 
cabinet types which are available in 
numerous different designs. They 
involve air circulation and recircula- 
tion through the cabinet and are 
sometimes referred to as room or 
spot coolers (or heaters). Circula- 
tion is forced by a fan or blower 
which is usually of a type designed 
for silence in operation and moder- 
ated power consumption. Air filters 
are usually provided and if the unit 
is to do heating as well as cooling, a 
water spray for humidifying is re- 
quired, together with necessary sup- 
ply and drain lines. Cooling and/or 
heating is done by passing the air to 
be conditioned over finned tubes 
which may carry cold water, chilled 
brine or a refrigerant; or, for heat- 
ing, usually steam or hot water. 
Cooling requires some means of me- 
chanical refrigeration, of course, un- 
less a large natural supply of cold 
water is available, and even water is 
sometimes chilled by refrigeration. 

A self-contained room cooler must 
thus have its own refrigerating sys- 
tem and many are so equipped be- 
sides having connections for drawing 
in fresh air from out doors. Refrig- 
eration is provided by a compressor 
and evaporator similar to or identical 
with that used for domestic refriger- 
ators, in the case of self-contained 
units, but can be supplied from a re- 
mote system from which brine or the 
refrigerant itself is conducted to the 
unit. In the case of room units which 
must supply heat to the air, electric 
heating elements or separate steam or 
hot water coil is applied, or the cool- 
ing coils can be cleared of the cooling 
media and connected with a remote 
boiler for supplying steam or hot 
water. 

Combination equipment of this 
character is offered in a great variety 
of attractive units by many different 
manufacturers. The equipment itself 
is rather complex, and correspond- 
ingly expensive, because of the num- 
ber of units needed to perform the 
various functions required. Because 
it usually is placed in an exposed po- 
sition, an attractive and well finished 
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Master control Motorcompressor Fan 
Ignition | Terminal 
transformer | board 
Humidifier Se 7 + ——=T"'T ~ Return air 
solenoid vaive| > niet 
Humidifier at = 7 





needie vaive y a 


Humidifier _ 
weter strainer | ™ 


— Air passage 
Insulation 
Plue passages 


_Rehef door 


|Secondary switch 
heat 


lexchanger gflue connection 
| ~/ 


Insulation 


Drain Air defiector 


General Electric 
OMBINATION oil- 
burner and warm air 
conditioning unit for base- 


, : Westinghouse 
ment installation . 


Round Oak 
LOWER with filter and humidify- 


ing equipment for basement and 
similar applications 


ARM air furnace with oil 
burner and blower-conditioner 
unit for residential application 














yas (cut-away for dem- 
onstration) room condi- 
tioner cools and de-humidi- 
fies in summer and heats and 
humidifies in winter 


case is needed. The requirement of 
silence in operation demands not only 
quiet motors and other moving parts, 
but usually a noise-insulated enclo- 
sure. In addition, controls are some- 
what complex and connections must 
be provided, for electric service and 
usually for water and for a drain and 
sometimes for steam, hot water, brine 
or refrigerant. 

Most of the units offered are very 
attractive in appearance. The major- 
ity have metal cases, but some use 
laminated plastics to advantage. More 
or less service is likely to be required, 
especially if the unit is convertible 
for heating and humidification in win- 
ter and cooling and dehumidification 
in summer. 

Two or more motors are usually 
included, one for driving a fan or 
blower and one for the compressor 
when a mechanical refrigerating unit 
is included, but one maker uses a 
novel form of “V-eight” compressor 
which runs at a speed sufficiently 
high to permit mounting the fan on 
the direct-drive motor shaft. For 
units used in summer when humidi- 
ties are high, considerable moisture is 
condensed from the atmosphere and 
is commonly drained off, but this 
moisture may be evaporated and dis- 
charged with waste air, eliminating 
the need for drain piping. 


Gar Wood Industries 
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Some self-contained conditioning 
units make use of the principle of 
reversed refrigeration by which from 
one to five times as much heat per 
kilowatt of energy expended can be 
gained by extracting heat from air or 
water. This is said to be of partic- 
ular advantage for use in cool morn- 
ings and evenings in Spring and Fall, 
before the regular heating system is 
turned on, or in southern locations 
may provide all the heat required 
throughout the winter. 

As the accompanying table indi- 
cates, there is a wide range in capaci- 
ties in cabinet conditioners. Types 
having only blower or fan motors call 
for %o to % hp., but much more 
power is needed if compressors for 
sizable refrigerating systems are to 
be driven. Heating capacities, with 
heat usually supplied from external 
sources, range from about 14,000 to 
135,000 Btu. per hour and refriger- 
ating capacities from about %4 to 7 
tons (a ton representing 12,000 Btu. 
per hour). Air delivery ranges from 
200 to 2,500 cu. ft. a minute. Few 
data on water evaporating rates for 
humidification are given, but those 
listing it give figures from 18 to 42 
gal. per 24 hours. 

Units for very large rooms, stores 
and other applications are likely to 
require more floor space than can be 
spared and are generally chosen for 
a ceiling location, usually with the 
refrigerating portions, except for the 
cooling coil, located in a basement. 

Conditions for large rooms, stores, 
restaurants and the like require %4o 
to % hp. for air circulation, the 
power for cooling varying, of course, 
with the character and extent of re- 
frigeration needed, which is com- 
monly from about % to 7 tons, 
though it may be much more. Heat- 
ing requirements listed vary from 
20,000 to 640,000 Btu. per hour and 
air delivery rates from 300 to 2,800 
cu. ft. a minute. 

For home applications in which in- 
dividual room coolers for floor loca- 
tion rae not feasible or a centralized 
plant is desired several forms of base- 
ment ceiling or other basement equip- 
ment are offered. These units are 
often hung from the basement ceiling 
with one or more outlets to rooms 
immediately above. Such units com- 
bine a motor-driven blower, suitable 
air filters, a humidifying compart- 
ment with suitable baffles or elimina- 
tors for removing drops of water 
from the air and sometimes a heat- 


FEBRUARY, 1936 








MINIMUM 
PERFORMANCES 


Summer Air Conditioning should cool, 
de-humidify and circulate the air 


Winter Air Conditioning should heat, 


humidify and circulate the air 


Year-Round Air Conditioning should 
cool and de-humidify in summer, heat 
and humidify in winter and circulate 
the air 


——as specified by the 
National Better Business Bureau. 


ing unit which, in summer, can some- 
times be converted into a cooling 
unit if refrigeration is available. 
Units of this character are moderate 
in cost and quite simple to install and 
maintain, but require some servicing 
as does any system with filters. 

Basement systems for floor or ceil- 
ing application call for % to 1 hp. 
motors for blower drive and for heat 
supply ranging from 36,000 to 360,- 
000 Btu. per hr. When refrigera- 
tion is applied, from 2 to 8 tons or 
more may be needed, depending on 
a wide range of conditions to be met. 
From 10 to 72 gal. or more of water 
per day may be added for humidify- 
ing in winter and the rate of air cir- 
culation listed is from about 800 to 
about 4800 cu. ft. a minute. 


COMPLETE HOME SYSTEMS 


OR new homes and for older ones 

in which the expense of a new 
system of heating can be born, the 
more or less “complete” centralized 
system of year-around conditioning 
is available. It usually centers around 
a heating unit or furnace which may 
be of almost any type, though the 
simplest is that in which the heat is 
added direct to the air to be condi- 
tioned, without intermediate conver- 
sion into steam. A generator for 
heating the water supplied to the 
house is generally included, but usu- 
ally has nothing to do with the air- 
conditioning except that the hot 
water may be used in humidifying in 
some instances. Systems of this char- 
acter are usually equipped with auto- 
matic means for feeding fuel to the 
heater and this is likely to include at 
least one motor and several electri- 
cally-operated controls. There is also 
a motor to drive the blower and, if a 
mechanical refrigerator unit is added 
for cooling in summer, a third motor. 


In the “complete” air-conditioning 
system compactness is likely to be 
difficult to achieve because a consid- 
erable volume of air must be handled 
at low pressure and low velocity for 
economy and silence as well as for 
freedom from drafts, and this re- 
quires somewhat bulky structures and 
considerable duct work in most in- 
stances. 

Data relating to complete home 
conditioning systems vary widely be- 
cause of the variety of conditions to 
be met, the diverse character of units 
selected and difference in sizes of in- 
stallation required. Power for mov- 
ing air, for the systems on which data 
are available, is from \% to 1 hp. and 
heat requirements range from about 
100,000 to 313,000 Btu. per hour. 
Cooling data are not listed, presum- 
ably because of the divergence in re- 
quirements. Air circulation ranges 
from 1,300 to 4,200 cu. ft. a minute 
and a water evaporation rate of 1% 
gal. an hour upward may be pro- 
vided, again depending on conditions 
to be met. 


WHAT OF THE MARKET? 


T IS evident that air conditioning 

will offer a large market for the 
manufacturers of electrical and re- 
lated lines of equipment for many 
years to come. It will also increase 
power loads, perhaps even more rap- 
idly than did the wide adoption of 
mechanical refrigeration, and this will 
have a beneficial effect, of course, not 
only on power companies but on the- 
electrical manufacturers which sup- 
ply them with equipment. 

To local electrical and electric ser- 
vice organizations, the coming of air- 
conditioning is sure to offer count- 
less opportunities. At present, there 
appears to be an ample supply of 
most if not all the classes of equip- 
ment mentioned above, but there will 
continue to be opportunities for the 
specialist in producing and distribut- 
ing accessories and parts going into- 
the makeup of more or less complete 
systems. 

According to some authorities, the 
air conditioning business doubled in 
volume every year for 15 years from 
1915 to 1930 and amounted to $17,- 
000,000 in 1930. In 1934, the total 
was placed at $14,000,000 and the 
figures for 1935, when all in, may 
be double this amount. In the near 


future some estimate that the figure 
reach $100,000,000 annually. 


will 
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New Designs 


To meet and create new markets as 

well as to hold old ones the electrical 

manufacturer must and does keep 

alert in the use of new and better 

engineering, appearance, materials 
and service. 





Freed Manufacturing 
Glass is again used to good decorative effect 
for this radio case and smart styling includes 
colors for the glass of silver, blue, pink and 
green. 


Being self-balancing, self- 
standardizing and self- 
compensating for cold- 
junction temperature in- 
dicators and fully autce 
matic in operation, this 
wide-strip pyrometer is 
built to fill the new needs 
of industry. Heavy duty 
galvanometer totally en- 
closed in dust-proof case. 
Instrument is housed in a 
moisture, fume and dust- 
proof case. 





General Plastics 





Compact and all-but-weightless, this new pocket 

flashlight is most interesting for its convenience. 

Miniature cells fit side by side. Bulb is recessed 
and difficult to damage. 





Bristol 


Designed for installation in new or old homes, this heating and air 
conditioning unit is fully enclosed in modern heavy enameled steel 
and chrome cabinet. An exclusive feature is that of fan-driven 
circulation of heated air, insuring even distribution of heat. Air 
conditioning equipment is constructed so it can be used with ice, 
cold water, de-humidifying coils or mechanical refrigeration. 


By special acoustic 
treatment, this 
new type tele- 
phone booth ab- 
sorbs extraneous 
sounds rather than 
blocks them. Con- 
versations are 
easily maintained 
where speech 
would otherwise 
be difficult, such 
as in noisy fac- 
tories, railroad sta- 
tions, etc. 





Norge 





Burgess Battery 
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Uniform hypo-chlorination is 
easily attained with the 
Midget Chlor-O-Feeder for 
small water supplies demand- 
ing low first-cost for such 
equipment. Quick-adjustable 
stroking rate through 10 to 1 
range of variable speed motor. 
Accurate constant injection 
when once set. 





Novel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 


becomin 
electrica 


the way. The spread of 
manufacturing marks con- 


tinued advances in product progress. 


Particularly rec- 
ommended for 
industrial light- 
ing application 
involving accu- 
rate color differ- 
entiation, critical 
inspection of 
manufacturing 
operations, this 
new, compact 
lighting unit is 
equipped with a 
33 in. circular 
mercury-vapor 


tube and 200 
watt incandes- 
cent lamp com- 
bined beneath 
one reflector. 
Operates at 500 
_. | Watts, 










Jackomatic Corp. 


Jack up the car from the driver's seat, 

when one of three automatic jacks lifts 

either side, in rear, or entire front. 

Operated by 6 volt, 42 hp. motor from 

car battery; driving a small hydraulic 
pump. 


Remote indication of weight, accurate to 
0.25 per cent, by automatic electrical trans- 
mission of weight registration over wires, is 
here. All operations may be performed from 
one control room by one man. Complete 
records by automatic equipment. 
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To meet a defi- 
nite “per hour 
production re- 
quirement” for 
automotive hub 
caps this multi- 
motor polishing 
and buffing ma- 
chine has been 
developed. It 
has 14 heads, 16 
motors and 38 
chucks; is 42 ft. 
long, 7 ft. wide. 
weighs 16 tons; 
Includes a Tran- 
sitorq drive. 


Frosty 


Toledo Scale 





General E!ectric Vapor Lamp 





windshields 
unnecessary. This de- 
frosting blower sucks 
up warm air from 
heater and concentra- 
tes it on windshield. 
Device easily attached 
to steering post or 
on header board over 
windshield. Furnished 
in crackle seal brown 
housing and chrome 
plated safety guards. 





Fulton Co. 














More than 60 technical papers were 
presented at the Winter Convention 
of the American Institute of Electrical 
Engineers, held in New York January 
98-31. As in previous years, the 
deliberations of this professional 


A. |. E. E. Discusses Theory, Research 


and Engineering Developments 


largely to the theoretical and defi- 
nitely technical phases. Because to- 
day's research and abstract thinking so 
often affects tomorrow's commercial 
developments, in fact brings it to pass 


in many instances, we have selected 


engineering society were confined 


MOTORS AND CONTROL 


Progress toward better motorization 
and control as well as improvement 
in essential auxiliaries was foretold by 
discussions in the machinery sessions. 
Angle switching, a new starting meth- 
od for synchronous motors, was de: 
scribed in its commercial values by 
C. C. Shutt and J. W. Dawson, both 
of Westinghouse. This new method, 
whereby the time of application of 
the excitation voltage with respect to 
the relative angular position of the 
field poles and the impressed voltage 
is controlled, has definite advantages 
including increased starting torque, 
reduced starting current and other 
less important features. Large air 
conditioning installations are repre- 
sentative of the field of present use- 
fulness of this development. 

In further discussion of various 
pull-in characteristics of synchronous 
motors, Messrs. Shoults, Lauder and 
Crary of General Electric referred 
to the studies made and conclusions 
reached when using the newly de- 
veloped differential analyzer which 
enables close analysis of torque char- 
acteristics. 

C. G. Veinott of Westinghouse, 
whose “Matching the Small Motor 
and Its Job,” appears on Page 22 of 
this number of ELectricAaL MANv- 
FACTURING, contributed a detailed 
segregation of the load losses in single 
phase and capacitor induction mot- 
ors. This discussion referred to 
methods not generally known, al- 
though used to limited extent for 
some time, and may lead to further 
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improvements in this motor field by 
bringing more efficient motors of im- 
proved operating characteristics. 

Both in the paper of V. P. Hessler 
of Iowa State College and that of R. 
M. Baker of Westinghouse, there was 
real promise of better knowledge of 
motor brush wear and the factors 
tending to increase or decrease it. 
Mr. Hessler concluded that for car- 
bon and copper impregnated carbon 
brushes the rate of wear of the posi- 
tive brush is considerably less than 
that of the negative one, while for 
metallic brushes the situation is re- 
versed. The rate of wear of metallic 
brushes was found to be much great- 
er than that of carbon brushes under 
these conditions. Rate of wear ap- 
pears to be related intimately to the 
conduction of current across the con- 
tact. 

Mr. Baker’s studies with oxidized 
and oxide-free materials led him to 
conclude that the electrical charac- 
teristics of ordinary sliding contact, 
such as that between a carbon or 
graphite brush and a copper slip 
ring, are dependent on the oxide film 
on the surface of the ring. 


ELECTRONICS—RADIO 


Not only did A. H. Lamb, Weston 
Electrical Instrument Co., review the 
more familiar uses of the photo elec- 
tric cell of the dry disk type but he 
also pointed to some new fields of 
usefulness in the control of the func- 
tioning of various electrical products. 
The simplicity of the circuits involved 
and the use of standard instruments 


a few of the papers for comment. 


and relays operating on well-known 
principles are strong inducements to- 
ward the adaptation of photoelectric 
methods for many control problems. 

Although not a matter of primary 
concern to this professional society 
two interesting radio broadcast recep- 
tion considerations were introduced 
at the A.I.E.E. meeting. Messrs. A. 
G. Ganz and A. G. Laird of Bell Tele- 
phone Laboratories discussed im- 
provement in communication trans- 
formers. These advances, achieved 
partly through advances in design 
and partly through improvement in 
constituent materials are affecting the 
fields of radio broadcasting, ampli- 
fiers for motion picture equipment, 
radio devices for aircraft, etc., etc. 

In radio sending, E. E. Spitzer, 
RCA Mfg. Co., told of researches 
with anode materials for high vacu- 
um tubes. Materials and cooling 
proved closely related factors requir- 
ing mutual consideration for most ef- 
fective results. J. F. Peters, West- 
inghouse, outlined technical progress 
in high power audio transformers. 
Mr. Peters specifically referred to 
the new class B amplification for sta- 
tion WLW. In this design the tubes 
are connected in push-pull fashion 
with their grid voltages of such value 
that the anode current is zero when 
there is no signal. 


MAGNETIC MATERIALS 


In what was virtually a symposium 
on magnet materials several speak- 
ers covered the significant phases of 
today’s knowledge. Starting from the 
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theoretical viewpoint, R. M. Bozorth 
of Bell Telephone Laboratories point- 
ed to the wide gap between the rela- 
tively lagging progress in the theory 
of ferro-magnetism and the more 
rapid experimental progress. His 
discussion was largely a summary of 
knowledge to date on this subject. 
G. W. Elmen, of the same organiza- 
tion, reviewed the progress in iron, 
nickel and the newer alloys employ- 
ing cobalt; primarily a communica- 
tions consideration as covered by this 
author. C. S. Williams, Westing- 
house, discussed recently developed 


What Is Happening 
In Design 


(Continued from page 21) 


combined. Lacking only one of these 
ingredients, the “resulting” appear- 
ance may be ruined. 

The smallest change can have the 
most unexpected result. Consider 
two clocks to be identical in appear- 
ance but different in size. Assume 
that the larger has been designed first 
and a smaller one is desired. It 
sounds simple—merely reduce the 
size of everything proportionately— 
but, if you do this, you may find the 
small clock looks out of proportion. 
It is therefore a bad design. What is 
necessary then because of these opti- 
cal illusions in design is to repropor- 
tion each detail so that the various 
parts look right in relation to each 
other. 


AS it was, the Gem Kitchen Mechanic 
Slicer. As it is, the General Electric 
kitchen aid. From love birds decorating 
the switch box, decorative flourishes, com- 
plexity and no particular unity of design, to 
simplicity, easy-to-keep-clean effectiveness 
of definite design unity. A Ray Patten design. 


permanent magnet materials, notably 
the carbon, cobalt and chromium 
steels, High specific magnetic per- 
formance in the low-priced field is 
the major achievement. 


Light on the still misunderstood 
concepts of power, power factor and 
related quantities was cast by L. A. 
Doggett and H. I. Tarpley of Penn- 
sylvania State College. The authors 
conclude that positive and negative 
energy and power can be measured 
approximately with apparatus com- 
mercially available. 


The wrong material, the wrong 
form, not only the wrong color but 
the wrong shade of color may ruin a 
product’s appearance. The right 
shade may go far toward dramatizing 
its appearance effectively. 

It does not take a practiced eye to 
tell a good design or discern some- 
thing wrong in a product’s appear- 
ance. The public has naturally gen- 
erally good instincts. It will easily 
comprehend the fitness of design and 
its utility value. The era of stripping 
rosebud decoration started with re- 
frigerators, stoves, washing ma- 
chines, etc., etc. The simplicity and 
functionalism of modern design found 
its acceptance through this type of 
product because it suited the product 
and its function. 

Modern design is definitely a re- 
flection of our changing mode of liv- 
ing. Less leisure, more rush; less 
space and more order; greater sani- 
tation and better efficiency have 
changed the world’s tastes and de- 
mands. From the study of art, archi- 































That newly-emphasized field of 
low temperature induction heating 
was covered in numerous practical 
aspects by Edgar L. Bailey of the 
Chrysler Corporation who showed 
that inductive heating of iron parts 
for drying coatings may be applied to 
other low temperature processes. Ef- 
ficiencies are high, apparatus costs 
low, and effectiveness excellent. A 
new and insistently important field 
with which the electric oven manu- 
facturer should become thoroughly 
familiar if he is to realize upon future 
possibilities for business. 


tecture and design throughout his- 
tory, the designer can enrich his 
knowledge and his background and 
use the past as a springboard for mod- 
ern. But more important than this 
background is the necessity for the 
designer to keep his ear tuned to the 
trends of present day living and their 
possible effect on tomorrow’s. The 
ability to translate “living” trends 
into product appearance is one of the 
essential factors in good design. 

Horsehair and rosebuds were fit- 
ting perhaps to the Victorian era—a 
product had to be ornate, heavy and 
rich looking to sell. It was in keep- 
ing with the philosophy of the times. 
But these characteristics lingered long 
after the Victorian era had passed. 

Manufacturers were sluggish in 
realizing that changes were taking 
place, and it was only when they be- 
gan to show a decrease in sales that 
they began to do something about it. 
They looked to the designer, and 
it is safe to predict that they will 
continue to do so. 















Finishing 
the Small-Area Metal Product 


ELATIVELY small metal-sur- 

face devices offer a somewhat 

more complicated finishing 
problem than is evident from casual 
observation. The tendency to select 
a finish without proper thought of 
all points which should be given con- 
sideration is much more common on 
these smaller electrical devices than 
is the case with larger parts.* The 
finish is perhaps of greater import- 
tance on small pieces of electrical 
equipment as it plays an important 
part in the salability of the device as 
well as its utility, serviceability and 
successful operation when in use un- 
der the conditions to which it is sub- 
jected in the hands of the ultimate 
consumer. The many diversified re- 
quirements and functions of the finish 
further complicate the problem of fin- 
ish selection. The finish in some cases 
is required only to give a protection 
for a short time from such effects. as 
tarnishing, or rusting on a bare metal 
surface ; or in other cases a number of 
requirements are necessary such as 
resistance to acids, alkalies and other 
chemical corrosive materials, as well 
as lubricating oils, water and other 
destructive influences. In some cases 
a clear transparent finish is required 
on the metal, while in others bright 
vivid colors with a high lustre are of 
importance in giving the desired fin- 
ish to the product. 


O simplify the discussion a classi- 
fication of a number of represen- 
tative small electrical products has 
been made as shown in the accom- 
panying tabulation. These products 
are classified according to the char- 
acteristics of the finish, as well as the 
use for which the equipment is in- 
tended. Essential information re- 
garding finish selection is given, and 
~~ *See ELECTRICAL MANUFACTURING, De- 


cember, 1935, page 28, “How to Select the 
Best Finish for Your Product.” 
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ASSISTANT TECHNICAL DIRECTOR 
ROXALIN FLEXIBLE LACQUER CO. 


finishes mentioned are being success- 
fully used by reputable manufacturers 
of the respective pieces of equipment 
throughout the country. 

Group I consists of articles which 
are principally used in the home, such 
as electric fans, kitchen mixers, vacu- 
um cleaners, clocks, toys, door bells, 
floor polishers, lighting fixtures, fire- 
place fixtures, toggle switch plates, 
electric heaters, sun ray lamps, etc. 
Group II includes electrical devices 
intended for commercial use, such as 
motors and motor frames, electric 
control boxes, electrical control face 
plates, electric fans, electric tools such 
as drills, grinders, etc., commercial 
lighting fixtures, advertising signs 
(incandescent or neon type), com- 
mercial horns and signals. Group III 
includes industrial equipment, such as 
electric meters and instruments of 
portable and panel type, portable 
tools, industrial motor frames and 
housings, industrial control devices 
including cabinets and boxes, and 
other metallic surfaces. Group IV 
includes specialty products of a mis- 
cellaneous character which embody 
automotive horns and appliances, 
automotive starters and generators, 
metal radio parts, medical, dental and 
X-ray equipment, beauty parlor and 
barber shop equipment, and similar 
accessories. 


Group I. Practically all devices in 
this group require a finish having a 
certain amount of adhesion, flexibility, 
resistance to chipping and abrasion. 
In some cases, such as fans and kit- 
chen mixers, the additional require- 
ment of soap and water resistance is 


also of importance due to the fact that 
these items are in constant use in the 
kitchen and are subjected to a great 
deal of washing and cleaning. The 
finish used on kitchen mixers in par- 
ticular should also resist the effects 
of fruit juices which contain a cer- 
tain amount of acid. Other items in- 
tended for domestic use such as vacu- 
um cleaners, clocks, and toys should 
have the same general characteristics 
as the finish used on the fans and kit- 
chen mixers, with the special require- 
ment of a certain amount of perspira- 
tion resistance due to the constant 
handling of these products. Perspira- 
tion of the human hand is one of the 
most destructive elements of finishes 
which can be found. This is due to 
the presence of certain acids and 
chemicals in human _ perspiration, 
which cause ordinary finishes to 
break down very rapidly. 

Other devices in Group I such as 
door bells, floor polishers, lighting 
fixtures, fireplace fixtures and toggle 
switch. face plates require a finish hav- 
ing good adhesion, resistance to chip- 
ping and abrasion, but due to the fact 
that these materials are not handled 
as often as the previously mentioned 
articles the finish would not neces- 
sarily require the same perspiration 
resistance or resistance to soap and 
water. Electric heaters, sun ray lamps 
and other devices which are subjected 
to high heat should be finished with 
a material having good heat resist- 
ance. In other words the heat should 
not cause the finish to become brittle 
and lose its flexibility or durability. 

While a number of metals are used 
in such articles as we have listed in 
Group I, steel would be used to the 
greatest extent in this type of equip- 
ment. Other metals such as cast 
iron, aluminum, zinc die cast metal, 
wrought iron, brass, nickel plate, 
chromium plate, etc., are also used in 
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In a previous article Mr. Plambeck 
discussed the selection of finishes for 
those electrical products involving rela- 
tively large surface areas of metal. 
Following the earlier general plan and 
the inclusion of a product-service- 
finish-application tabulation used so 
effectively before, the author has com- 
pleted one of the few studies of this 
sort ever to be reported. A ready guide 
to the selection of finishes for every 
manufacturer .of electrical products. 


varying quantities. Whatever type 
of metal is used the surface must be 
well prepared to receive the finishing 
material before it is actually applied. 
In general it may be said that the 
metal should be free from all grease, 
rust, dirt and foreign material. This 
can be accomplished economically by 
washing off with benzine, high-test 
gasoline, or lacquer thinner, using 
clean cloths. If the article is sub- 
jected to a good deal of moisture it 
would be advisable to chemically treat 
the metal in order to secure improved 
adhesion of: the finish and resistance 
to corrosion. Steel can be bonderized 
or treated with deoxidene to good 
advantage to accomplish this result. 
The adhesion to zinc or zinc die cast- 
ings can be tremendously improved 
by using the granodize process. Spe- 
cial alloys and other metals not men- 
tioned above can in some cases be 
chemically treated with marked im- 
provement in the durability of the 
finish. 

The adhesion and flexibility of the 
finish can be determined by applying 
some of the material in the regular 
manner as used on production and 
scratching the finish with a knife or 
other sharp instrument. If the finish 
comes off in the form of a live curl 
this indicates good flexibility and 
toughness. On the other hand if it 
chips off easily, faulty adhesion and 
flexibility are self-evident. Resistance 
to soap and water can be determined 
by immersing the part of the device 
or a panel of the same metal as 
used in the fabrication, which has 
been finished according to the usual 
production schedule. Where a heat 
resistant finish is required such as on 
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electric heaters, sun ray lamps, etc., 
the heat resistance of various finish- 
ing materials can be determined by 
applying them on panels of the same 
metal as used in fabricating the de- 
vice, allowing the proper drying time, 
and then placing the panels in an 
oven at a temperature of 300 to 350 
deg. F. for an extended period of 
time. A high temperature causes an 
ordinary finish to break down and be- 
come brittle with loss of adhesion in a 
short time? so that the relative heat 
resistance of the finishes in question 
can be determined, and the best one 
selected for use on the equipment. 

In deciding upon the application 
methods for finishing the various 
items listed in Group I, spraying and 
dipping, have been mentioned as these 
methods are found most economical 
and efficient. When comparing the 
two methods it must be kept in mind 
that the spray method of application 
is very quick and efficient in applying 
the finishing material on those sur- 
faces which require finishing with the 
additional advantage of enabling the 
operator to not apply the finish where 
it is not wanted, which in some cases 
means an important economy in fin- 
ishing costs. To cite an example, in 
finishing a stove leg where the en- 
amel is only required on the outer 
portion of the curved or angular sur- 
face, spraying would be the logical 
method of application, as dipping 
would cover both sides, thus using 
double the amount of material. There 
is, of course, a certain amount of loss 
due to evaporation of the solvent and 
overspray, which can be cut down to 
a minimum through skillful opera- 
tion. The dip method of application 
is economical where a finish is re- 
quired all over the object. Several 
manufacturers offer automatic dip- 
ping machines which can be used to 
good advantage on certain types of 
products. The dip method of appli- 
cation gives a lower solvent loss 
through evaporation due to the fact 
that less solvent is used in thinning 
the material. However, there are 
several disadvantages because of loss 
of material through skinning and 
thickening in the dip tanks, and un- 
less the tanks are well covered when 
not in use a considerable amount of 
evaporation of the solvent will also 
add to the finishing cost. Where 
colors or tints are used in the finish- 
ing of dipped objects, it is important 
to have some means of agitating the 
finishing material in the dip tank. 


This can be accomplished by having 
a small re-circulating pump which 
draws out the material from the bot- 
tom of the tank and runs it back into 
the top of the tank. This will cut 
down on the settling of the pigment 
and also tend to keep the color more 
uniform. 

The choice of a number of finish- 
ing systems is available for products 
in Group I. System A consists of a 
first coat of baking or air dry primer 
followed by one or more coats of 
lacquer enamel, which will give a 
finish of any lustre or color desired. 
This system gives a high grade fin- 
ish with a fast production schedule, 
providing good adhesion, resistance 
to chipping, soap, water, perspiration 
and abrasion. This system would 
not be generally recommended where 
a heat resisting finish is required, as 
lacquer finishes are not usually suit- 
able where they are exposed to a tem- 
perature of over 150 degrees F. 
Certain lacquers are available, how- 
ever, that will stand temperatures as 
high as 185 deg. F. over an extended 
period of time. 

System B consists of a first coat 
of baking or air dry primer, prefer- 
ably of the synthetic type, followed 
by one or more coats of synthetic 
enamel. This will provide a high 
grade finish with good adhesion, flex- 
ibility, also resistance to chipping or 
abrasion. Special synthetic enamels 
can be provided where perspiration 
resistance is of importance and other 
synthetic enamels can be secured 
which give a finish of outstanding heat 
resistance. In general the synthetic 
enamel finish is less expensive than 
the lacquer finish due to the superior 
covering capacity of synthetic enamels 
as compared with lacquers. How- 
ever, a baking enamel should be used 
where the maximum durability, ad- 
hesion and flexibility are required. 
Synthetic enamels work to best ad- 
vantage only when they are baked. 
Air drying synthetic enamels can be 
secured which give very satisfactory 
results, but the extreme adhesion, 
flexibility, and durability of synthetic 
enamels are only brought out by bak- 
ing. This is due to the fact that the 
basic ingredients used in synthetic 
enamels require heating for a cer- 
tain period of time such as baking 
one to one and a half hours at 225 
to 250 deg. F. in order to secure 
polymerization of the resin, which 
renders it hard, tough and resistant 
to destructive service conditions. 
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System C calls for baking enamels 
and air drying enamels of the oil or 


oleoresinous type. These materials 
are lower in cost than those used in 
System A and B, but have lower 
durability and less resistance to de- 
structive influences. 

System D, Wrinkle finish baking 
enamels, which are applied by spray- 
ing, are used to good advantage 
where an attractive novelty finish is 
required. This type finish has good 
covering capacity and also has the 
property of hiding any imperfections 
in the metal so that it can be used on 
a rough surfaced metal without these 
defects being apparent in the com- 
pleted job. This finish usually re- 
quires baking one to two hours at 
225 to 275 deg. F., and is available 
in a large variety of colors, also clear 
and black. 

System E, air drying clear lac- 
quers, or transparent dyed lacquers 
are used on some objects in Group I 
such as toggle switch face plates and 
lighting fixtures where the metal is 
required to show through the finish, 
but a certain amount of protection 
from tarnishing and rusting is desir- 
able. 

System F. Varnishes in clear or 
transparent colors, can also be used 
for the same purpose as outlined in 
System E above. These varnishes 
can be air dried or baked, and while 
somewhat more economical in cost 
per gallon require a longer drying 
period, which means slower produc- 
tion than is secured with the air dry- 
ing lacquer of the cellulose type. 

System G. Baking Japans are used 
to a large extent where a black high 
gloss finish or dull finish is desired 
having the minimum cost. Baking 
Japans of tremendous variety are 
available. These can be secured with 
a certain amount of adhesion, dura- 
bility and resistance to various in- 
fluences. In general this type of fin- 
ish is secured with the lowest cost, 
but has the disadvantage of being 
available only in black. 


Group II. Commercial devices, such 
as motor fans, control boxes, con- 
trol face plates, electric tools such as 
drills, and grinders. These have the 
general finish requirements of ad- 
hesion, resistance to chipping, abra- 
sion, plus resistance to moisture and 
oil. Most of these devices are used 
indoors and are thus not subjected 
to the destructive element of weather, 
wind and sunshine to which such 
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materials as lighting fixtures, signs 
of the incandescent or neon type, 
horns and signals are exposed. These 
materials have the additional require- 
ment of outdoor durability, which 
must be kept in mind when select- 
ing the proper finish. The surface of 
the metal is to be well cleaned and 
free from all grease, rust or dirt. 
While the metal can be pretreated 
chemically if desired, this operation 
is not usually carried out in com- 
mercial practice with reference to 
this particular group of equipment. 
The application is generally accom- 
plished by spraying, dipping or brush- 
ing with the brush method being used 
to advantage on such pieces of equip- 
ment as are not manufactured in large 
quantities daily, so that the mainte- 
nance and operation of spray or dip 
equipment would not be feasible. The 
finishing systems available for equip- 
ment of this type are somewhat 
similar to systems recommended 
under Group I, with the notation 
that about four systems are used to 
greatest extent and with most satis- 
factory results by manufacturers of 
these devices. 

System A, consists of the first ap- 
plication of a primer which can be of 
the baking or air drying type using 
synthetic or oil primers according to 
the selection of the manufacturer. 
Following the primer one or more 
coats of lacquer enamel can be applied 
thus providing a high grade finish with 
a fast production schedule. Where 
speed of finishing is not important 
System B can be used consisting of a 
first coat of baking or air dry primer 
followed by one or two coats of bak- 
ing or air dry enamel. The use of 
baking equipment is recommended 
and a baked enamel finish will be 
found most satisfactory where the 
number of units produced daily war- 
rants the expense of installing this 
type of equipment and the use of 
this finishing system. Baking enamels 
give good adhesion, lustre and dura- 
bility with good resistance to abra- 
sion, chipping, moisture and oil. 

System C consisting of a one-coat 
enamel baking or air dry type is 
recommended where a one-coat finish 
is desired without the use of any 
primer. This system provides a 
lower cost finish than the A or B sys- 
tems, but has less durability, lustre, 
smoothness and depth of appearance. 
The durability and chemical resist- 
ance would not be as great as where 
a primer is used. The use of a 





primer on metal in many cases gives 
much better adhesion of the finish 
than where a one-coat enamel is ap- 
plied. 

System D, black baking Japan, 
provides the lowest cost finish ob- 
tainable for this type of equipment, 
but in general gives less durability 
than the above mentioned systems. 
It can, however, be used to good ad- 
varitage on such pieces of equipment 
as motor frames, fan bases, electric 
tools, and small parts requiring a 
black finish. Black Japans in general 
are baked at temperatures which vary 
from 200 deg. F. to 400 deg. F., the 
baking time and temperature depend- 
ing upon the type of Japan used and 
the recommendation of the manu- 
facturer of the material. 


Group III. Industrial equipment 
such as electric meters and instru- 
ments of the portable and panel 
type, portable electrical tools, electric 
motor frames and housings, industrial 
control devices such as cabinets, 
boxes, etc., and other metallic sur- 
faces. Industrial equipment in this 
group should be finished with a ma- 
terial having good adhesion, flexibil- 
ity, and a certain amount of abrasion 
resistance. There may be other gen- 
eral or special durability require- 
ments according to the place where 
this equipment is installed. If used 
in an acid plant or a chemical plant 
the film should have good resistance 
to acid or alkali fumes or such other 
corrosive conditions as may be found, 
which would tend to break down the 
finish after installation and under 
operation conditions. Where mois- 
ture conditions are severe it would be 
advisable to bonderize the equipment 
made of steel, or the use of any other 
rust proofing or rust  inhibitive 
chemical treatments if maximum 
durability of the finish is to be pro- 
vided. The finishing systems in 
general are the same for Group III 
as in Group II, although some special 
requirements may be found where 
a special finishing system would be 
necessary. 


Group IV. Specialty devices, such 
as automotive horns, automotive ap- 
pliances, starters and generators re- 
quire finishes having good adhesion, 
flexibility and durability. In the 
case of automotive starters and gener- 
ators the finish must also be oil 
resistant and water resistant as these 
products are subjected to a certain 
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Product 
Finish 

GROUP | 
Fans 
Kitchen 

Mixers 
Vacuum 

Cleaners 
Clocks 
Toys 


Door Bells, | 


Floor Polishers 
Lighting 
Fixtures 
Fire Place 
Fixtures 
Toggle Switch 
Face Plates. 


Adhesion, flexibil- 


| 
Characteristics 


Desired in Finish 


Adhesion, resist- 
ance to soap and 
water, non-chipping, 
perspiration resist- 
ance, acid and alka- 
li resistance. 


ity, resistance to 
chipping and abra- 
sion. 








Electric 
Heaters 

Sun Ray 
Lamps. 


GROUP II 

Commercial 

Motor Frames 

Control Boxes 

Control Face 
Plates 

Fans 

Electric Drills 

Electric grind- 
ers an 
other tools. 


Adhesion, flexibil- 


ity, heat resistance. 


Adhesion, _ resist- 
ance to chipping, 
moisture and oil. 





Lighting 
ixtures 
Signs (Incan- 
descent or 

neon type.) 
Horns and 

Signals. 
GROUP IIl 
Industrial 
Meters and 
Instruments 
Portable and 
panel types. 
Portable tools 
1 Motor frames 
and housings. 
Industrial con- 
trol device 
cabinets and 
boxes. 


Other 


metal | 


Adhesion, flexibil- 
ity, outdoor dura- 
bility. 


Preparation 
of Surface 


Metal clean 

from grease, 
rust and dirt. 
Steel 


alloys treated 
chemically to 
improve adhe- 
sion and inhib- 
it corrosion. 


and free 
| rust and dirt. 





Adhesion, flexibil- 
ity, abrasion resist- 
ance, general or 
special durability 
requirements. 





surfaces. 


GROUP IV 

Specialty 

Automotive 
Horns 

‘** Appliances 


** Starters and | 


generators 
Metal 
parts 
Medical 
Equipment 
Dental ‘ 
X-Ray “ 
Beauty Parlor 
Equipment 


Barber Shop 


radio | 


Adhesion and gen- 
eral durability. 


Adhesion, flexibil- 
ity, abrasion resist- 
ance and perspira- 
tion resistance 





Equipment 
te, 
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treatment. 


| Same as 
Group | 





bonder- | 
ized. Special | 








Metal cleaned 
from 


Metal cleaned 
and free from 
rust and dirt. 
Rustproof by 
bonderizing or 
other chemical 





| 
| 
| 
| 
| 
| 


| el. 


WHAT FINISH TO USE, WHERE, WHY AND HOW 


\Finishing Systems 
1st Coat 


2nd Coat 


| Spray | A. Primer. Bake | Lacquer 


| or air dry | Enamel, Air dry 


| B. Primer. Bake or | Synthetic Enam- 
| air dry 
| 


| Lacquer 
| Enamel. Air dry | 
San 


3rd Coat 





C. Oil Base Enam-| 
el. Bake or air 
dry. 





D. Wrinkle Finish. 


| Baking. 
1E. Lacquer, clear 
| or colored. Air 


| 





dry. 





F. Varnish, clear or | 
colored. Bake or 


| air dry. 


IG. Black Japan. 








Remarks 


High grade finish. 
Fast production. 

High grade finish, 
where proper bak- 
ing and drying fa- 


| cilities available. 
Lower cost than A 


| or B but less dura- 
| bility and chemical 


resistance. 


Attractive novelty 


finish. Economical. 


Protects metal from 


tarnishing. Rapid 
production. Eco- 


| nomical. 
Protects metal from 


tarnishing. Slower 
production than E. 





Bake or air dry. 


A. Baking Primer 
or air dry Primer. 


B. Baking Primer 


or air dry Primer. 


C. Baking Enam- 


el or air dry. 





D. Baking Japan, 


Black. 





| A. Baking Primer 


or air dry. 


B. Baking Primer 


or air dry. 


Air 


C. Lacquer. 


dry. 


ID. Enamel. | 


Bake 


or air dry. 


E. Baking Japan 


Black. 








Bake or air 
dry 
Lacquer. Aijr 
dry. 


Baking Enamel 


or Air dry. 





Lacquer 
Enamel. 


Synthetic Enam- 
el. Bake or air 


dry. 


Lacquer. 
dry. 














Air 





Lacquer 
Enamel. 


Synthetic Enam- 


el. Bake or air 
dry. 





| Lowest cost finish. 


Used extensively 


where suitable. 


| Good finish. Fast 


schedule. 


Good finish. 


Lower cost than A 


and B but less 


durable. 


Lowest cost finish 


but less durable 
than others. 


High grade finish. 


Fast production. 


High grade finish, 


where proper bak- 
ing and drying fa- 
cilities available. 


Protects metal from 


tarnishing, rapid 
production—eco- 
nomical 


Lower cost than 


A and but 


less durability and 
chemical resistance. 
Lowest cost finish. 
Used extensively 
where suitable. 

























amount of outdoor exposure as well 
as occasional splashing with oil or 
water from the automotive engine. 
Metal radio parts are not subjected 
to much wear and the finish should, 
therefore, have sufficient adhesion 
and durability to perform the func- 
tions expected of these parts in con- 
nection with the radio. Electrical 
equipment such as medical, dental, 
X-ray, beauty parlor, barber shop 
equipment are subjected to a certain 
amount of handling with the human 
hands, and, therefore, require a finish 
which is resistant to perspiration in 
addition to the usual requirements of 
adhesion, durability and abrasion re- 
sistance. Preparation of the surface 
is the same as outlined under Group 
I. The methods of application are 
spraying, dipping or brushing. 

System A to be used to good ad- 
vantage on equipment listed in Group 
IV, consists of one coat primer, bak- 
ing or air dry type, followed by one 
or two coats of lacquer enamel in the 
desired color. The lacquer finish be- 
ing very hard and tough gives good 
durability, adhesion, and its improved 
perspiration resistance makes it a de- 
sirable finish for use on equipment 
subjected to very much handling. 

System B, consisting of a one-coat 
primer, baking or air dry type, fol- 
lowed by one or more coats of syn- 
thetic type enamel in the baking or 
air drying type, provides a finish of 
good durability and is somewhat 
more economical in unit cost due to 
the superior covering capacity of syn- 
thetic enamels as compared with lac- 
quer enamels of the same color. Sys- 
tem C, one-coat lacquer enamel, air 
dry is used to a large extent where 
rapid production is required. Good 
adhesion can be secured by lacquers 
which are properly selected although 
the use of a primer is recommended 
where the equipment is subjected to 
outside exposure or a great deal of 
abuse. 

System D, one coat of enamel bak- 
ing or air dry is used on such equip- 
ment where a full-bodied one-coat 
finish is required, and the require- 
ments of adhesion and abrasion 
resistance are not so important so 
that the use of a primer can be dis- 
pensed with. System E, one coat of 
baking Japan is used to good ad- 
vantage on such parts as require a 
black finish, which is economical and 
not subjected to any extreme condi- 
tions of exposure or chemical cor- 
rosion. 


oe 


Finishing problems should be ap- 
proached with an open mind and 
consultation with a reliable manufac- 
turer of paint, varnishes or lacquers 
with full details supplied to the finish 
manufacturer, is to be recommended. 
Extensive laboratory facilities are 
maintained by finishing material 
manufacturers where most commonly 
known tests can be conducted to de- 
termine the particular finish which 
would be best adapted for any specific 
requirement. 

Determination of the best finish- 
ing process to be used in a particular 
case often requires a finishing special- 
ist backed up by adequate research 
and development laboratory facilities 
where required tests can be made to 
pre-determine the results which can 
be expected both in production, ap- 
plication of the finishing material and 
durability in service. Users of lac- 
quer and enamel finishes are now 
realizing the importance of specially 
engineered finishes for their particu- 
lar requirements, and expert advice 
on finishing problems can be secured 
by consulting with reliable finish 
manufacturers. 


MATCH FINISHES AND METALS 


Ce ee tests of well 
known commercial brands of 
finishes show conclusively that a ma- 
terial designed for use on steel and 
which shows good adhesion, flexibil- 
ity and durability on that metal will 
fail rapidly on zinc or brass, with loss 
of adhesion and subsequent em- 
brittlement of the finish. 

Any manufacturer using the same 
finishing material on several different 
metals is well advised to make a few 
simple tests of his finish by applying 
it on panels of the various metals and 
subjecting the panels to the well 
known twisting and bending tests to 
determine flexibility and adhesion 
performance. 

Many complaints on service of ap- 
pliances in the field are due to de- 
fective finishes, and this source of 
trouble can be held to a minimum 
or practically eliminated by using 
proper finishing materials engineered 
for the special requirements of any 
particular appliance. The synthetic 
enamel used on an electric clock 
would not necessarily be the best 
finish for use on a kitchen mixer due 
to the difference in service conditions 
encountered by the two devices. 

There are over fifty different types 


of finishing materials on the market, 
each one of which possesses definite 
film properties varying in adhesion, 
flexibility, chemical resistance, hard- 
ness, toughness, resistance to abra- 
sion, chipping, etc. The problem of 
selecting the best finish is thus an in- 
volved matter and expert advice can 
be used to good advantage in avoid- 
ing the pitfalls of finish failure which 
affect user-satisfaction. | 

Production schedules are often 
made up without consideration of the 
finishing schedule, although modern 
finishing materials can be formulated 
to fit in with any reasonable produc- 
tion program. The newer lacquers 
and synthetic enamels have effected 
tremendous savings in finishing costs 
due to speeding up of drying time 
in both air dry and baking finishes. 
Lacquers are available for certain ap- 
pliances which dry hard enough to 
handle in twelve to fifteen minutes, 
air drying at normal room tempera- 
ture of 70 deg. F. Baking finishes 
of good durability can be made to fit 
in with production calling for as 
short a bake as fifteen to twenty 
minutes at 225 to 250 deg. F. Such 
finishes mean less time in the finish- 
ing department, with less floor space 
required, giving more rapid turnover 
and consequent saving in manufac- 
turing costs. 

Use of attractive color schemes 
and color combinations is of impor- 
tance in marketing electrical ap- 
pliances and devices many of which 
would be more attractive if brightened 
up with a cheerful colored finish in- 
stead of the much used and sombre 
black. Bright colors have been em- 
ployed to increase sales of many well- 
known products, particularly those 
intended for household use. 

As color schemes for interior deco- 
ration are constantly changing, the 
wide-awake manufacturer will select 
his colors to harmonize with newest 
color trends to appeal to the vast 
purchasing power subject to such 
stimulus. Quick marketing of a de- 
vice finished in a new color may 
mean a much greater sales volume. 
Use of attractive colors in com- 
mercial and industrial electrical equip- 
ment not only improves the appear- 
ance of the equipment and establish- 
ment in which it is located, but also 
adds to the efficiency and happiness 
of workmen and operators. New de- 
vices especially find more receptive 
markets when dressed up in modern 
colored finishes. 
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alone and apart from all other metals, it matches most of 
them in strength, toughness and durability. Thus, its sphere of 
usefulness ranges from heavy duty truck to delicate camera 
parts. In each instance it confers the decided benefits of 


lightness—increasing speed, capacity or cutting power costs. 


The utilization of Dowmetal knows few limits. 
It is available in sand or die castings, forgings, 
sheet, plate and many standard or special 
extruded shapes. It can be fabricated by all 
common methods of manufacture. Especially 
important is its ease and speed of machinability. 


To enable users to derive the greatest benefits 
and economies of Dowmetal, the wide experi- 
ence of a technical staff is available. And for 
those desiring partial fabrication a fully 
equipped service is offered, either at our own 
plant or through recommended sources. 


Regardless of whether or not you see where 
a reduction of weight would advance your 
product or production methods, we urge you 
to know Dowmetal—its characieristics—its 
uses and its workability. The Dowmetal Data 
Book gives a comprehensive study of this 
lightest of structural alloys. Write today. 


THE DOW CHEMICAL COMPANY 
DOWMETAL DIVISION + MIDLAND, MICHIGAN 





oOWMETA: 


MAGNESIUM ALLOYS 
LIGHTEST OF ALL STRUCTURAL 





While the extreme lightness of DOW METAL sets it 


ALLOYS 
























In a prominent axle plant 
this Dowmetal dock board 
weighing only 200 pounds 
and easily handled by two 
men, supplanted steel con- 
struction that weighed 625 
pounds requiring four men 
to move it from car to car. 
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Where to Get MOTORS 












































Advance Biectric Co... .ccccsessccce t 3 8 10111213 B 
6315 Maple Ave., St. Louis, Mo........ 1 3 8 10111213 C 
Ball B. on 1, 3, 8, 10, (3h: 3 See 1 3 8 10 11 12 13 D 
Bronze B. on 1, ee Fa ey) ee | 3 8 10 11 12 13 F 
Alliance Mfg. Co., Alliance, Ohio....... 6 
Oil-less Bearings............00++05- 
ey ee ee re ee 1 8910 D 1213 A 
RD, Wiss beso cndcesnesenécds 1 8910E 1213 B 
Ball, Ring & Bronze B. on all....... 1 8910F 1213 C 
Allis-Chalmers Mfg. Co............... 8910 D 1213 A 
SR OT ine vscd ce beceen cveetes 89 12 B 
Ball and Ring B. on all .... 2... scece-s F89 10111213 C 
89 10 12 E 
Armor Electric Mfg. Co............... 8 10 12 DA 
1090 Holland, Tirta, Pa........osesceee 8 10 12 E B 
Ball, Roller & Ring B. Ms osccc<s 8 10 nr. © 
RR TE Mico Wins 6c a soscceseses 123 6 89 D 1213 B 
4350 Duncan Ave., St. Louis, Mo...... 123 6 89 Py 12135 C 
Ball & Bronze B. on 1, 2, 3, 6, 12, 13. 3 89 12 13 E 
Barber-Colman Co., Rockford, Ill...... 6 , SG BS A 
NE EE Dione bkbcctcesoessxess 
Black & Decker Elec. Co., Kent, O..... 4 A 
SE SO Win a ORs Winns 0.0 we 0 e008 : 4 t 89 oe 
Dames T. om 1, Bi By Ge Bas ccccc nee 32. 426489 F ED 
Gte &. of 8, 2; 4, 5.6, GS, 9. svcocces 
ee 22 266 -¢9 EA 
2256 W. Ohio, Chicago, Ill. ........... 12 456 89 F B 
Ball and Bronze B. onall........... 4 G 
Brown-Brockmeyer Co................ 3 E 1213 A 
938 Smithville Road, Dayton, Ohio..... 3 F 1213 B 
123 3:33 C 
3 8 12 13 D 
a IIIs soo oka oka cic vncdnnd 10 111213 A 
12th & Cranberry, Erie, Pa............ 1 34 Cs 9 10 11 12 13 B 
Ball & Bab't. 9, 10, 11, 12, 13....... 1 3 E89 10111213 D 
Bronze B. on 8, 9, 10, 11............ ee 8 9 10 12 13 F 
Cedarburg Mfg. Co., Cedarburg, Wis... 8 B 
"err 8 E 
Century Blectric Cou... 2. cccccccccece '23 3: 239 Wt 2 33.A 
1806 Pine, St. Louis, Mo.......... aa See §6789 10 12 13 B 
Ball B. on i, 2, 3, 8, 9, 10, 12, 13. i ae 89 10 12 13 D 
Ring B. on 1, 3, 8, 9, 10, 12, 13 3 89 10 1213 E 
Bronze and Wick B. on cc dakssckce ee 8 9 10 12 13 F 
CE ORs. vc peta ck 0a%ne 4 
6650 S. Narragansett Ave., Chicago.. 
Ball and Bronze Bearings Se el anne Sa 
Cleveland Electric Motor Co........... 1 8 10 i2DA 
5213 Chester Ave., Cleveland, O....... 1 8 10 12E B 
Ball and Bronze on all.............. 1 : 2 ZF. © 
Continental Electric Co................ 3 8910 D 1213 A 
323 a: PS Win tne ccs0cceess 3 8910 E 1213 B 
Dell B.'on B, O10, 82, BS. . 0600556 3 8910F 1213 C 
oo ee et errr rey re eer 5 Cc 
754 Lexington Ave., Brooklyn, N. Y.. 
Crocker-Wheeler Elec. Mfg. Co........ 1 8910 D 1213 A 
DIN 5a 05s <k-c8s 6 asea sane 1 8910E 1213 B 
Ball and Ring B. BOL. 2.5 acs se eecaaun 1 F89 10 11 12 13 C 
Delco Appliance Co............cceeess 4 6 E B 
39 Lyell Ave., Rochester, N. Y......... 4 6 FC 
Ball and Composition B. on all...... 20am D 
Delco Products Pate aso Ohio. . 3 1213 A 
mall Bee S, 3, 6, Gy 8b. cc kiiccciesce 8 12E B 
mee LLickak 6. 123 6 89 1213 C 
Wee I, GR 2a By By My Ms Botecccccecs 
RE Oe Ea a cies nh on. 4's 0 9 0 2 F 
Diehl Mfg. Co., Elizabethport, N.J.... 1234 6 89410 12 13 B 
Ball & Waste B. on all.............. 1234 678910 42. 12 & 
Sey ee eS SD eee 1234 678910 12 13 D 
Se Ws GD By Bee Os Bite BB 00 vc cass 89 1213 E 
EE A Tn costs bed cnc cn enwenas 1234 6 89 12 13 F 
12 A 
4 G 
Dumore Co., Dept. 105-L............. 4 9 Po A 
SR IG. ic iting kent 9 bisto kee eae 4 9 E B 
Ball, Oil-less Bronze & Sleeve B...... 4 G 
Electric Machinery Mfg. Co........... 11 DE B 
1331 Tyler, Minneapolis, Minn........ 11 <> 
Bihectric Motor Corp... 22. scccccccese 4 6 9 F 13 A 
401 Lake Ave., Racine, Wis........... 4 6 9 G 13B 
Ball, Semi-Oil-less & Wick B. on 4... 4 6 9 13 C 
44 


Manufacturers of principal types, 


the bearings 


(For similar information on Motor 
Controllers, see previous issue) 











Wiectric Products Co... ... 2... cec-cccce D8 9 10 11 12 13 B 
1725 Clarkstone Rd., Cleveland, O..... F89 10111213 C 
Ball, Bronze & Ring B. onall....... 
Biectsic Specialty Ca... occ cccccccs 123456D891011 1213 A 
Stamford, Conn. ......... 123456 8910111213 B 
Ball and Wick B. on all 123456F8910111213C 
Waste B. on 1, 2, 3, 4, 5, 6, 8, 9 345 8910111213 E 
4 9 13 G 
Electro Dynamic Works.............. 89 10 1213 A 
SA, WENGE cuca o Sp kbd be bs oes 89 10 1213 B 
Re. ES ES eee 89 10 13 ts © 
et 3) Se: eee 8910F 1213 D 
EA Ea ees 10 12 13 E 
Elliott Co., Ridgway, Pa.............. D10 11 12 13 B 
Ball and Babbitt Bearings on all..... 10 1112 13 C 
Emerson Elec. Mfg. Co............... 2 56 89 A 
Sk; SN is hbo ae cence duane neues «s 23456 839 B 
Ball B. on 1, 2, 3, 6, 8, 9, 12, 13.. 123456 89 F-32333. 
Bronze Bearings on all............. 123456 89 D 
Fairbanks-Morse & Co................ 3 89 1213 D 
900 S. Wabash, Chicago, Ill............ 8 12 E 
ee Wie OUD Src uc uae kess seeds 2 89 10 12 13 F 
Sleeve B. on 1, 3, 8, 9, 11, 12........ 
8 9 10 1213 A 
89 10111213 B 
1 89 10 1213 C 
ety Tete Ca 6k. 6 vin d's 0 sc accen 8 13 B 
331 N. Arch, Lancaster, Pa........... 234 S BF Bae 
Ball, Waste & Wick B. onall........ 2s 8 D 
SR oe iicecadaten das oo 1 5 8 ui wa. = 
172 Union, Worcester, Mass........... 5 8 1112 E F 
Ball or other Bearings as specified... . 
General Electric Co... ......cccccccce 123456 8910111213 A 
IC OE 5. rns chne menace 123456789 10111213 B 
SO ae ee 123456789 1011 1213C 
Bronze B. on 1, 2, 3, 4, 5, 6, 8, 9..... 123456789 10111213 D 
poe Bm. GGG, SO. 24. 82: 88. ciccinss 1 3 8910111213 E 
Waste B. on 1, 2, 3, 4, 5, 6, 8, 9. 123456 8910111213 F 
Bab’t, 1, 2, 3, 8, 9, 10, 11, 12, 13..... 4 G 
General Industries Co................ 4 6 9 Ss Awe 
SL EL nrc a bid dies auchwibe bed 9 B 
Oil-less and Bronze B............... 
APA Pre ss 4 6 EC 
SIs osc a pncncds sacs’ 4 6 F D 
Hamilton Beach Co.............. ‘ 4 9 E B 
RES Fea ae eae 4 9 r¢ 
Ball and Babbitt Bearing on all...... 
Hansen Mfg. Co., Princeton, Ind...... 5 A 
SE, IR baie vcs andvisances 
Harniochfeger Corp... .....scccsseoes 8910 1213 DA 
4400 W. National Ave., Milwaukee..... 8910 1213 EB 
Sleeve or Anti-Friction B. on all..... 8910 1213 FC 
Holtzer-Cabot Electric Co............. 12345 89 DCBA 
125 Amory, Boston, Mass............. 22 °° S 89 FE 


Ball and Waste B. on all 





How to Use the Table 


If you want to know who manufactures Split Phase motors, the 
corresponding numberi in the key is 2, you will find that every manu- 
facturer in the table, with a 2 or a column of 2's to the right of his 
name, offers such equipment. To find the forms he makes, see what 
letters in the right-hand column, A, B, C, ete., line up with 2's. 
Bearings specification are listed under each manufacturer's name, for 
each type of motor. 
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for Designed-in Use 


sizes and forms of motors and 


they provide 
































—Frac. to 2 hp.— 


1 Condenser 
2 Split Phase 


3 Repulsion Induc- 


tion 
4 Universal 
5 Synchronous 
6 Shaded Pole 
7 Clutch 
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8 Polyphase 
9 Direct Current 


—Over 2 hp.— 


10 Wound Rotor 
11 Synchronous 

12 Squirrel Cage 
13 Direct Current 





Howell Electric Motors Co............ 12 5 89 1213 A 
SUE, MEME oc scdnednccccococs . oe <e 8910F 1213 B 
Ball and Bronze on all......... 32.3 8 9 10 1213 C 
Ring B. on 1, 2, 3, 5, 8, 10, 12 1 3 § 89 10 12 13 D 
, SS eee eS oS eee 1 5 8 10 12 E 
Ideal Blec. & Mig. Co.......cccccesees 1 E8910B 1213 A 
pe OO eer ae 1 8910111213 C 
Ball, Roll, Bronze, Ring & Babbitt 1 8910111213 D 
BN GR GI s <b 0k sc dccwaceeses 1 10 1112 13 F 
Imperial Biectric Co... ....ccccccccees 1 89 13 A 
48 Ira Ave., Akron, Ohio.. ixnes 10 12 B 
Ball B. on 1, 2, 8, 9, 10, 12, 13.. base ee 2 10 F 1213 C 
Bronze B. on 1, 2, 8, 9, 10, 12, 13. 2 10 1213 D 
Roll. B. on 10, 12, Mie ticktinensay 12 13 E 
iki th aena 6s aNacneves 2345 89 Di13A 
556 W. Monroe, Chicago, Ill........... 2345 89 E 13B 
Ball and Bronze B. on all........... 2345 89 F 13 C 
Sleeve Bearing on 10............... 
ee Oe te Gi ook vc ccitsicicence 4 A 
EMS BUEN Gc a cdd cede wees ecdus ons 4 9 Cc 
Ball and Bronze on 4, 9............. 
eT OS rere 
Mibssbie Masctris Can... 5. eccccsce 13 A 
2011 W. Hastings, Chicago., WE oss Skis ees 8910F 1213 C 
Ball Bearings on all. ............... 10 12 D 
erry Biectric Coe... cccees 12 E 
66 York, Jersey City, N. J............. 
, gg Ok are ae 
Leland Electric Co., Dayton, Ohio..... 33 89 F 1213 A 
Ball, Bronze or Waste B. on all...... 1z3 89 1213 B 
£2ae § 89 1213 C 
Limcole Biectrie Cen... ccceccccccess 8 10 i2DA 
12818 Coit Road, Cleveland, Ohio...... 8 10 12E B 
Ball and Ring Bearings on all....... 8 10 12 Co 
Marathon Electric Mfg. Corp.......... 123 89 F DB 
32 Island, Wausau, Wis............... 123 8 EC 
Ball and Bronze B. on all........... 
Marble-Card Electric Co.............. 12 8910C 1213 A 
GI, PEs Nolet cectcesscecccces 12 89 10 1213 B 
Ball B on 2 hp. and larger ratings... 1 2 8 10 12 E 
Sleeve Bearings on motors up to 1% hp. 2 89 10 12 13 F 
pO ee ere 1 3 8910C 1213 A 
100 Davis Ave., Dayton, Ohio......... oe 8910F 1213 B 
en ee errr 1 3 89 10 1213 D 
Bronze B. on 3, 6, 8, 9 ......sceeees 3 8 9 10 1213 E 
Minneapolis-Honeywell Regulator Co... 3 9 DA 
2810 Fourth Ave, South.............. 
pe errr re B 
To Type and Size To Form 


A Speed Reducer 
Built-in 

B Totally Enclosed 

C Semi-Enclosed 

D Splash Proof 

E Fan Cooled 

F Vertical 


G Govemor-Control 
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Signal Electric Mfg. Co.,.............. 4 A 
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4 6 9 PB¢€ 
Silent Hoist, Winch & Crane Co.,...... 10 1213 A 
770 Henry, Brooklyn, N. Y............ 
Ball, Bronze and Ring on all........ 
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400 Davis, Rochester, N. Y..........0. 6 EC 
eae 
Speed Way Mfg. Co.,................. aug 9 ECA 
1828 S. my Ave., Cicero, Ill.......... 
Oil-less B., Ball B. optional . sha 
Star Electric Motor Co.,.............. 23 8 C10 E 1213 A 
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Sunlight Electrical Co.,............... 12 EDC 
330 Dana Ave., Warren, Ohio......... 1 F 
IE 6 oe Wao hins decvcewneddee 
ON ES ee ee 
United Electrical Mfg. Co.,............ 1 4 6 9 Cc B 
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U. S. Electrical Motors, Inc.,.......... 1 8 10 12DA 
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Victor Electric Products, Inc........... 6 FEDC 
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Warren Telechron Co.,..............- 5 6 BA 
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U. WEBSTER, chairman of the 
+ advertising and publicity commit- 
tee, announces an advertising and pub- 
licity clinic to be held during the 
mid-winter conference. It will take 
the form of a round table discussion 
and luncheon meeting. Date to be 
announced later. The purpose is to 
discuss problems on which members 
might like the guidance of the com- 
mittee. The type of subject which 
might be presented for discussion is 
“Should a Small Appropriation be 
Spent Entirely for Direct Mail or 
Entirely for Trade Paper Space?” 
This question has been asked by a 
number of company representatives 
who do not have large budgets for 
advertising and publicity purposes. 
The committee solicits suggestions 
that will assist in making the meet- 
ing a success. 


HE shows and exhibits committee 

has released a handy schedule of 
meetings for the coming year in 
which all industries of likely interest 
that are planning exhibitions and 
shows are listed, together with cities 
and dates. 


DDITIONAL contributors to the 

national kitchen modernizing 
program include Frigidaire Corp., 
Locke Insulator Corp., Arrow-Hart 
& Hegeman Electric Co., Century 
Electric Co., Leonard Refrigerator 
Co., A. J. Lindemann & Hoverson 
Co., Okonite Co., Thomas & Betts 
Co., Walker & Pratt Mfg. Co., Acme 
Wire Co., Frank Adam Electric Co., 
Akron Porcelain Co., American Elec- 
trical Heater Co., Anaconda Wire & 
Cable Co., Belden Mfg. Co., Bryant 
Electric Co., Chicago Flexible Shaft 
Co., Colonial Insulator Co., Crescent 
Insulated Wire & Cable Co., Crosley 


Radio Corp., Cutler-Hammer, Inc., 
Duncan Electric Mfg. Co., Edison 
G. E. Appliance Co., Inc., Electric 
Service Supplies Co., Electromaster, 
Inc., Emerson Electric Mfg. Co., 
Gibson Electric Refrigerator Co., 
Kuhlman Electric Co., Landers, 
Frary and Clark, Malleable Iron 
Range Co., National Vulcanized 
Fibre Co., New Jersey Porcelain Co., 
Pennsylvania Transformer Co., Pot- 
ter Refrigerator Corp., Geo. W. 
Prentiss & Co., Railway & Industrial 
Engineering Co., Rattan Manufac- 
turing Co., Sparks-Withington Co., 
Star Porcelain Co., Sunbeam Electric 
Mfg. Co., Swartzbaugh Mfg. Co., 
Thermogray Co., Walker Electrical 
Co., and Westinghouse Electric & 
Mfg. Co. 


SYLLABUS of home owner- 

ship under the “single insured 
mortgage” plan and a section devoted 
to home modernization is included in 
a publication recently sent to all mem- 
bers of interested industries by the 
FHA. The pamphlet “How to Have 
the Home You Want,” contains a 
large photograph of an attractive 
kitchen modernization job which 
should interest the members con- 
cerned with the Nema-FHA kitchen 
modernization program. 

It is hoped that all Nema mem- 
bers who will be benefitted will 
take advantage of the national kitchen 
modernizing program, an excellent 
business building opportunity, by 
pledging their complete co-operation 
and financial support. 


HE executive committee has au- 
thorized membership of Nema 
in the Producers Council, affiliated 
with the American Institute of Arch- 
itects and a national organization in 
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which manufacturers of diverse lines 
of building materials and equipment, 
and associations of such manufac- 
turers, have joined forces to promote 
their common interest and to uphold 
certain desirable standard essentials 
for the welfare and progress of the 
industry. Membership in the council 
makes available to Nema ready ac- 
cess to several thousand leading arch- 
itects, engineers and others, who 
should have constantly brought to 
their attention improved electrical 
products and their application. 

Information about Nema’s activi- 
ties and special electrical services can 
be brought to the attention of the 
architects, in terminology familiar to 
them and in a manner which will as- 
sure attentive reception, in the Re- 
search Bulletin periodically published 
by the council. 


R. DAVIS of Westinghouse 

- Electric & Mfg. Co., East Pitts- 
burgh, Pa., has been appointed to the 
electric shows and exhibits commit- 
tee to succeed Ralph Leavenworth 
who resigned. 

M. K. Maynard, comptroller, Gen- 
eral Cable Corp., White Plains, 
N. Y., is now a member of the uni- 
form accounting committee. He re- 
places D. P. Doyle of the same com- 
pany. 

The committee on relation of elec- 
tricity to agriculture has added G. A. 
Rietz of General Electric Co. in place 
of F. H. Winkley also of General 
Electric Co. 


URING the past year the renewal 

parts section, realizing the many 
varieties of coil insulation, has drawn 
up a series of index letters with cor- 
responding definitions for coil in- 
sulation. Since electric apparatus is 
installed in many damp places, hot 
places, etc., all of which require dif- 
ferent types of insulation a neces- 
sarily wide variety of index letters 
with corresponding definitions have 
been developed and approved as 
Nema standards. These are pub- 
lished as approved standards bulle- 
tins RPS pages 4 to 8. Their use 
will assist and promote the securing 
of correct insulation on renewal coils, 
leading to greater economy and bet- 
ter maintenance. Copies may be 
obtained in small quantities from 
Nema headquarters without charge. 
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The reputation of any household appliance depends 
largely on the reliability of the motor which operates 
it. Delco motors, with years of dependable service to 
their credit, are known to prospective buyers for their 
efficient and quiet operation. And as a result, the 
men who sell Delco-powered appliances meet with no 
sales resistance —for buyers feel certain that a Delco- 
equipped product will surely give them the trouble-free 
service they want. That is why appliance manufacturers 
choose Delco motors, and why experienced dealers prefer 
to sell products that are equipped with Delco motors. 


Made in Canada by McKinnon Industries, Ltd., St. Catharines, Ontario 


DELCO PRODUCTS CORPORATION * DAYTON, OHIO 
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New Products 


Fractional Horsepower Gearmotors 


UITABLE for direct connection to 

stokers, agitators, conveyors, low-speed 
pumps, mixers and similar special speed 
applications, Wagner fractional horsepower 
gearmotors are available in single-reduc- 
tion and double-reduction types, with right- 
angle shaft drive; single-, double- and tri- 





ple-reduction types with parallel shaft 
drive, for delivering power at speeds as 
low as 6 r.p.m. Illustration shows single- 
reduction right-angle drive gearmotor, out- 
put speed, 30 r.p.m., driven by a %-hp., 
1725 r.p.m., single-phase repulsion start- 
induction motor with special high-speed 
shaft extension. Gear case incorporates a 
phosphor bronze worm gear driven by 
heat-treated nickel alloy steel worm. Low- 
speed output shaft supported on two roller 
bearings. Wagner Electric Corp., 6400 
Plymouth Ave., St. Louis, Mo. 


Squirrel Cage-Repulsion Motor 


RMATURE with both a squirrel cage 

mounting and a repulsion or com- 
muted winding is a feature of the Emer- 
son S R motor. The commutator of re- 
pulsion winding is not short-circuited as 
motor attains speed and the squirrel cage 
is not opened at slow or starting speeds. 
Starting action is smooth and steady and 
comparable to that of a polyphase motor, 
it is claimed. Designed to meet demand 
for single-phase motor with smooth 
torque-speed curve, efficient starting fea- 





tures of the repulsion type and approxi- 
mately constant speed load operation of 
the induction motor. At present 1725 
r.p.m. motors are available in ratings of 1, 
1%, 2 and 3 hp. Characteristics of new 
motor make it ideal for starting and bring- 
ing to speed sustained heavy starting loads, 
such as air compressor operating at low 
temperatures that congeal the oil, commer- 
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cial refrigerators, pumps, grinders, chop- 
pers, mixers and similar applications that 
offer heavy starting loads or where start- 
ing is prolonged because of excessive fric- 
tion. Emerson Electric Mfg. Co., St. 
Louis, Mo. 


Back-geared Fractional Horsepower 


Motor 


NEW fractional horsepower motor 

with back-gear reduction is announced 
by Signal as Type GE. Available in from 
Ys to Y%o hp., 4-pole, a.c., induction shaded 
coil construction. The copper shade for 
starting eliminates the usual centrifugal 
switch, condenser or brush and commuta- 
tor. Higher starting torque than ordinarily 
found in motors of this type is claimed 
for the motor, which can also be furnished 
in 4-pole, series wound (brush type) for 
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operation on direct current. Gear reduc- 
tion 1.6 r.p.m. to 150 r.p.m.; 110 volts, also 
for special voltages. Signal Electric Mfg. 
Co., Menominee, Mich. 


Flexible Enamel 


REMARKABLE flexibility is claimed for 

a new enamel, Dolflex Red No. 3, 
which is primarily designed for use on 
commutator end bars to prevent motor 
failure due to oil creepage and for other 
applications where protection from the at- 
tack of oil is necessary. The new material 
will not crack or flake and is oil-proof, it 
is claimed. John C. Dolph Co., 168 Em- 
met St., Newark, N. J. 


Testmotor 


ONSTANT rotary, intermittent or 

tilting motion, may be obtained with 
the Testmotor, a small motor equipped 
with gear reductions and designed as a 
unit that may be rigged up for mixing 
compounds and solutions, or with mer- 
cury switches attached, used for start and 
stop tests on electrical equipment or for 
laboratory test purposes. Has four shafts 
for fast rotary, 56 r.p.m., oscillating 70 
degrees and slow rotary, 6 r.p.m., index- 
ing 60 degrees. Heavy cut steel gears are 





used. Geneva motion gives a six-station 
index timed to stand still 3 seconds while 
moving 1. Steel frame insures perfect 
alignment of bearings while reducing 
weight of unit to a minimum, it is claimed 
and rubber grommets used in the mount- 
ing eliminate noise and vibration. Slow 
speed, induction or universal type motor 
with self-oiling bearings, is used with a 





cooling fan for circulating air through the 
motor permitting use of testmotor under 
extreme heat conditions. Dimensions, 
414x4Y4x5 in. overall. Weighs 3% Ibs. 
A. G. Redmond Co., 1109 Stewart Ave., 
Flint, Mich. 


Enclosed Fan-cooled Motor 


OTALLY ENCLOSED, with external 

fan and shroud on the commutator end, 
a new fan-cooled d.c. motor developed by 
Westinghouse has the same accessibility to 
armature as on straight totally enclosed 
type. Removal of one cover from bracket 
opening permits accessibility to brushes. 
With inner supporting bearing bracket and 
the outer air shroud integrally cast, the 
combination bracket has air passage-ways 
between shroud and bracket except at the 
inspection openings. This permits use of 
external blower on the commutator end 
without the disadvantage of having to re- 
move two covers to examine the commu- 
tator. Motor may also be mounted snugly 





against gear case or. other wall. The 
heavy shroud over the frame provides 
streamlined appearance. Pole bolts are ac- 
cessible from the outside. Blower of cast 
aluminum with split hub keyed to the 
shaft. Hub is drawn down with two bolts 
for tight fit. Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 
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Additional annealing facilities have re- 
cently been placed in operation, more 
than doubling Republic’s capacity for the 
production of silicon electrical steels in 
coiled strip. 

Uniform quality, low core loss, high 
permeability, freedom from loose scale— 
these are the factors that have resulted in 
the growing demand for Republic Silicon 
Electrical Steels— 
the steels that give 
better electrical 
performance and 


Republic Steel 


lengthen the life of punches and dies. 

These steels are made in coiled strip 
with all coil set removed, and in sheet 
form. Five standard grades are avail- 
able—Armature, Electrical, Special 
Motor, Special Dynamo and Regular 
Transformer. 

Let us tell you why Republic Silicon 
Electrical Steels will speed up production, 
lower costs and 
improve your pro- 
ducts. Full infor- 
mation on request. 


CORPORATION 


GENERAL OFFICES - - 


- CLEVELAND, OHIO 


When writing Republic Steel Corporation for further information, please address Department EM 
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Low Voltage Motors 


[DESIGNED primarily for driving auto- 

motive electrical equipment such as 
heatef and windshield fans, the new 6- and 
12-volt series motor announced by Delco 
Appliance Corp., is available in a range of 
speeds from 1500 to 3400 r.p.m. Its over- 
all case length is 3%g¢ in., diameter 2% in. 





Has molded type commutator, box type 
brushes, composition bronze self-aligning 
bearings and unusual lubrication facilities 
provided by oversize wicks saturated with 
a special heat-resistant lubricant. Delco 
Appliance Corp., Rochester, N. Y. 


Flexible Shaft Tool 


[ ESIGNED primarily for high speed 

grinding the Jarvis Speedwitch con- 
sists of a %4-hp. ball bearing heavy duty 
universal motor mounted in a combination 
bench and overhead suspension base 
equipped with hand-piece holder, flexible 
shaft, built-in switch and heavy duty cord. 
Can be used on steel dies, welds and cast- 
ings. Furnished with additional tools, in- 
cluding sanding drum and hard self-pol- 





ishing buff of small diameter. Flexible 
shaft, 42 in. long by % in., has rubber re- 
inforced casing with two protection springs 
at each end. Ball bearing hand-piece es- 
pecially designed for high speed is fur- 
nished with % in. collet. Motor speed 
18,000 r.p.m. Charles L. Jarvis Co., Gil- 
dersleeve, Conn. 


Ceramic Enclosed Resistors 


ADDITION of %-watt insulated carbon 

resistors is announced by Erie Resistor 
Corp. For positive overall insulation the 
solid molded carbon resistance unit is 
enclosed in a ceramic case. Tinned wire 
leads brought out at the ends facilitate 
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wiring and insulation with spaghetti. 
Slightly smaller than ordinary %4-watt 
non-insulated resistor, overall dimensions, 
15/64x 11/16 in. Ceramic covering can- 
not be removed from the resistance pin, 
though purposely made slightly loose to 
compensate for contraction or expansion 
of the resistor. Available in all resistance 
values from a few ohms to several meg- 
ohms. RMA color coding bands com- 
pletely encircle ceramic shell as on the 
%4-watt size described in our March, 1935, 
issue on page 50. Erie Resistor Corp., 644 
West 12th St., Erie, Pa. 


Circuit Breakers 


NINETEEN interchangeable heater ele- 
ments, ranging from 1.3 amp. to 14.2 
amp. rating, are available for use with 
Type BH Protectit an- 
nounced by Colt’s. Type 
B is furnished in ten 
types with fixed ratings 
from 1.3 amp. to 15.0 
amp. The new control 
device, which functions 
as a manually operable 
switch with automatic 
current overload protec- 
tion and is adaptable for 
mounting directly on the 
appliance, wall or cover 
plate of outlet box, is en- 
closed in non-metallic case. Also furnished 
with molded casing for use with special 
enclosures, cabinets or plates. Outside di- 
mensions of case, 3% in. long, 1% in. 
wide, 1%4 in. deep. Maximum voltage rat- 
ing is 250, a.c. or d.c., in any of its am- 
pere ratings, with maximum of 1 hp. rat- 
ing. Bimetallic strip, as a mechanical 
latch, operatively connects switching mem- 
ber and its removable contacts with the 
handle. Although entirely “handle free” 
the control device also embodies automatic 
“handle return.” Interchangeable heaters 
held in place by two brass nuts shown at 
the bottom of unit, shown in the illustra- 
tion with cover removed. Colt’s Patent 
Fire Arms Mfg. Co., Hartford, Conn. 





Transformers for Mercury Lamps 


OR use with high-intensity mercury- 

vapor lamp transformers or reactors, 
a new type mounting Type MV, recently 
announced by American Transformer Co., 
is designed for installation between a 4-in. 
outlet box and the standard separable hood- 
type fixture used with the new lamps. 
Pipe extension also provided at either end 
of transformer facilitates high ceiling in- 
stallations. Also made with core and coil 
suitable for mounting in the lighting fix- 
ture or other equipment requiring a trans- 
former of this type. The new type trans- 
formers and reactors are furnished in alu- 
minum castings with upper and lower cov- 
ers of the casting identical and are tapped 
for pipe connection and drilled for at- 
taching either box or hood mounting. Fin- 
ished in black enamel. Flexible leads are 
provided for connections. Primary wind- 
ing is tapped so that the correct voltage 
may be delivered at socket. Four stand- 
ard units are offered for use with 400- 


watt lamps for operating from circuits of 
from 208 to 240 volts or for operating the 
lamps from 107 to 123 volt circuits. 
American Transformer Co., 178 Emmet 
St., Newark, N. J. 


Solderless Connectors 


WO SMALLER sizes in the Marr line 

of solderless connectors is announced 
by Rattan: size No. 00, for use with two 
No. 16 wires or three No. 18 
wires; size No. 0, two No. 14 
and two No. 18 wires, or four 
No. 16, or five No. 18 twisted, 
or seven No. 18 untwisted. In- 
stead of the usual bakelite cap, 
a porcelain cap is used on a new 
type connector, No. 7, for use 
where wires and connecting me- 
dium are subjected to extremely 
high temperatures. These new 
connectors were designed to take up less 
room when installed. Rattan Mfg. Co., 
New Haven, Conn. 
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Anti-Friction Molding Material 


FOR applications where constant fric- 

tion, plus impacts of varying degrees 
that require material of greater resistance, 
as in certain machine parts, cam parts, etc., 
Durez No. 1564 is announced by General 
Plastics, Inc. Claimed to combine both 
impact strength and friction resistance, it 
contains 10 per cent graphite and is said 
to have impact strength of roughly 40 per 
cent greater than ordinary materials. Gen- 
eral Plastics, Inc., Dept. 1-D, North Tona- 
wanda, N. Y. 


Transformers for Mercury Lamps 


RANSFORMERS and reactors in four 

distinct styles for operating the new 
mercury vapor lamp, as announced by Jef- 
ferson, include core 
and coil type that 
permits convenient 
installation in mo- 
gul receptacles, 
and encased wall 
mounted types. 
Wiring compart- 
ment, with remov- 
able cover, is suit- 
able for rigid and 
flexible conduit, ar- 
mored cable, or 
open wiring. Spe- 
cial feature of two 
of these types is 
snap-on _ sel f-lock- 
ing plug and jack 
connection which provides quick change of 
primary tap to match the voltage of the 
power supply line. Standard threaded 
couplings are attached, in one design, for 
mounting the transformer directly to the 
lighting fixture. Assembled in a cylin- 
drical case, it also has a removable cover. 
Connections made with screw driver, with- 
out soldering. The weatherproof com- 
pounded unit is assembled in a cylindrical 
tank with threaded couplings located at 
the bottom of the case. Jefferson Electric 
Co., Bellwood, IIl. 
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ELECTRAE 


RESISTOR SPECIALISTS IN RADIO AND ELECTRICAL INDUSTRY SINCE 1923 
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One ‘of the ymany standard types of 
Vitreous Resistors made by Electrad 
for industrial use. Resistors are also 
supplied with moisture-proof enamel, 
when resistance value of unit or its ap- 
plication makes such enamel desirable 

























Below: A horizontal bank of Elec- 
trad Vitreous Resistors made to 
special order. Our engineering de- 
partment will cooperate in the de- 
sign and manufacture of any special 
units, in vitreous or moisture proof 


ELECTRAD’S EXPERIENCE Cee 
is a PRICELESS ELEMENT in every , 
ELECTRAD RHEOSTAT or RESISTOR 


For 13 years, Electrad has specialized in the design and 
manufacture of resistors and rheostats for the radio and elec- 
trical fields. This specialized experience has developed an 


exceptional engineering capacity that is reflected in every VITREOUS-ENAMELED 


Electrad product. You can confidently look to Electrad for 


the answer to any resistor problem! RESISTORS 


See the new Electrad catalog for illustration and description of 





all standard types, with technical data. A copy will be Outstanding features of Electrad Vitreous-Enameled Resistors 
mailed on request. Inquiries are invited on special resistor are: (1}—Monel metal contact bands and lugs are non- 
types for any industrial application. corrosive and non-oxidizing. (2)—Resistance wire of low | 


temperature coefficient, wound on moisture-proof ceramic 
tube and directly and permanently attached to contact bands 

by a special anchorage. (3)—Ceramic tube is open from end | 
to end, providing greater radiation. (4)—Ratings are based 
on watt-loads recognized as standard by the National Electrical 
Manufacturers Association. | 


4 
POWER RHEOSTATS 


Vitreous-enameled, ruggedly ote and constructed for 
long life at rated current loads. One-hole mounting, with 
anchored base. Insulated shaft and bushings. Special compo- 
sition graphite shoe insures smooth, noiseless action. 


Type 2X—25 watt rating—1 %” dia.—1” deep. 
Type 5X—50 watt rating— (illustrated at left). 
Type 10X—100 watt rating—34” dia.—1%” deep. 
Type 15X—150 watt rating—4” dia.—1'4” deep. 
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m Usual resistance values in all ratings 
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a1 CATALOG GIVING TECHNICAL DATA AND 

at : DESCRIBING A LARGE ASSORTMENT OF 


STANDARD RESISTORS, MAILED ON REQUEST 
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Solderless Connectors 


T HE inner conducting part of the G. & 
R. connector is machined from seam- 
less brass tubing. Has a chuck-like action 


with serrated jaws claimed to provide 
maximum conductivity and mechanical 
hold. Two bore sizes are employed for 





wire sizes for which con- 
made. Designed for joining 
various combinations of No. 14, No. 16 
and No. 18 solid and stranded wires. 
Plastic molded insulators, shaped hexagon 
and tapered outside, are used. Large 
overlap of insulators over “live” parts to 
provide maximum insulation strength. G. 
& R. Electric Co., Wilkinsburg, Pa. 


the range of 
nector is 


Direct Current Test Set 


HE trend toward compact and complete 

test units permitting the minimum of 
overall apparatus together with minimum 
in set-up and testing time is indicated in 
the direct current tester set recently de- 
veloped by Westinghouse. This self-con- 
tained analyzer, in a case 8 in. by 11 in. 
by 13 in., has two instruments for simul- 
taneous readings. The ammeter has self- 





contained shunts for 7%, 75, 750 amp., and 
can be changed to a 50 millivolt instru- 
ment by changing position of switch which 
permits use of any range, 50 millivolt ex- 
ternal 


shunt. The second instrument, 
which reads volts and ohms, also has 
switch for changing ranges. Voltage 


ranges, 150, 300, 750 volts. 
5 and 500 at center of scale. Can be read 
from 0.1 to 20,000 ohms. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 


Ohm ranges, 


Cam Lever Switch 


DAPTED for use in radio control, 

telephone and telegraph circuits and 
for controlling trouble relay or bell cir- 
cuits on supervisory equipment, the cam 
lever switch announced by Gamewell can 
be used for switch requirement within 
rated capacity of its contacts (rating 2500 
volts breakdown and where load on con- 
tacts is not more than 1 amp., 110 volts, 
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d.c., non-inductive load). Contacts formed 
from pure silver contact rod in one posi- 
tion. When returning the knob from oper- 
ating to center position, the contacts on 
opposite side are not affected. Overall 
dimensions, 2% in. wide, 5% in. long (from 
handle to end of contact), 1% in. thick. 
Designed for mounting on %-in. face plate 
by means of four %-in. screws with 4-40 
thread. Black plastic handle is screwed 
on to stainless steel operating cam to 
which the required number of rollers are 
attached, to control the operating springs, 
a roller for each spring. Positive stop in 
center position is attained by means of a 
notch in the cam and a spring actuated 





plunger. Springs are insulated from screws 
by bakelite tubing and from the sub-frame 
by other insulating pieces. Contact springs 
made of tinned phosphor bronze; frame, 
cross members and metal parts of brass, 
nickel plated. Gamewell Co.; Newton, 
Mass. 


Metal Dual-purpose Tube 


LAIMED to be the first dual-purpose 

tube to be built in metal, the 6Q7 
“Coronet” tube, a double diode triode, has 
diode similar to that of Type 75. The 
triode section, with an amplification factor 
of 70, makes the new tube desirable for 
a.v.c. applications, it is claimed, and by 
using a 3-volt grid bias, instead of 2 volts, 
the possibilities of positive grid current 
are minimized. Type 6X5, another addi- 
tion to the “Coronet” line, is a full wave 
vacuum rectifier, indirectly heated type, 
for automotive use. Its characteristics are 
similar to type 84. Arcturus Radio Tube 
Co., 720 Ave., Newark, 
Ws: 


Frelinghuysen 


Self-regulating Charger 


TILIZING a new principle of regula- 

tion, involving no contactors, solenoids 
or other moving elements, a new rectox 
charger automatically meters charge to the 
battery to suit battery condition and main- 
tains constant voltage at battery terminal 
of 2.15 volts per cell regardless of changes 
in load or line voltage, it is claimed. Reg- 
ulation is obtained for all load variations 
within capacity of charger down to a min- 
imum of 10 per cent full load rating and 
for variations in line voltage of plus or 
minus 10 per cent. With constant line 
voltage, variation in battery voltage may 
be reduced to plus or minus 1 per cent. 
The new charger developed thus far only 
in the 24-cell class consists of a main two- 





winding transformer and rectox for sup- 
plying charging current together with aux- 
iliary magnetically operated control cir- 
cuits. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


Magnetic Chuck Rectifier 


T° provide an economical source of di- 

rect current for magnetic chucks, Type 
8651 rectifier is announced by Ward Leo- 
nard. It consists of a transformer sup- 
plying a full wave, a hot cathode, a tube 
type rectifier using standard tubes, and a 
timing device. Timer delays application 
of the load to the tube until the cathode 
reaches operating temperature. Four sizes 
ranging from 42 to 1800 watts capacity, 
110 volts, 60 cycles supply, 115 volts, dc. 
output. Enclosed in sheet steel cabinet 
with hinged cover and has knockouts for 
conduit connections. 

Development of controlled rectifiers to 
supply d.c. output from a commercially 
constant, single phase, 110 volt a.c. line is 
also announced, with output voltage regu- 
lation plus or minus 2 per cent from ap- 
proximately one-tenth to full load. On 
all sizes that cover a range of from 30 
watts to 250 watts, the efficiency is said 
to be better than 50 percent, and the power 
factor better than 65 per cent. The con- 
trolled rectifier consists of rectifier and 





units. and the 
functions to hold the d.c. 
voltage within specified limits. 
of a laminated iron core with appropriate 
coils in series with the anodes of the rec- 
tifier and control coils connected with d.c. 


filter 
which 


Hysterset, a device 
output 
It consists 


side of rectifier. Ward Leonard Electric 
Co., 34 South St., Mount Vernon, N. Y. 


Pressure Switch 


ESIGNED for automatic control of 

pressure in steam-heating boilers and 
for other applications requiring safety lim- 
iting controls, Klixon pressure switch, 
Type PS, is also adapted for use in the 
industrial field for the control of air, gas, 
water, oil or other medium that is not in- 
jurious to bronze. Motion resulting from 
pressure exerted on the bellows is trans- 
mitted directly to a disc actuating the con- 
tacts with a positive snap-action. Bel- 
lows, disc and contacts are protected and 
mounted in a pressed steel case with re- 
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NEW FORMICA TUBING 









-that Machines 
Easier!.... 


In the new YRT tube Formiea 
has produced a base for 











inductances which has many advantages over any 
tube previously offered, especially for mass pro- | 
ce duction ... This tube punches much better, threads 
ts better and works better than any Formica tubing 
C- previously available ... It is the equivalent elee- 
ric trically of the previous YRT tubing, but mechanically 
| it is 30 per cent more flexible ... Ask for samples 
of this modern tube. 


ee THE FORMICA INSULATION COMPANY 


ch, 4638 Spring Grove Avenue, Cincinnati, Ohio 
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movable cover finished in brown enamel 
and held by two screws. Wiring connected 
to switch through opening in the side of 
case. Terminals are provided with insulat- 





ing caps. All metal parts except the bel- 
lows are either cadmium or nickel plated. 
Available in two-wire or three-wire types 
for either low or_full line voltage service. 
Has cut-in pressure and differential ranges 
to cover majority of low pressure heating 
applications. Spencer Thermostat Co., 34 
Forest St., Attleboro, Mass. 


Metal Radio Tubes 


R EDUCTION in size is a feature of the 

new Sylvania 5Z4 metal tube, the in- 
ternal elements of which are similar to 
those used in the construction of the 83V 
glass rectifier. Complete assembly is en- 
closed in a metal shell of the same size as 
used for the 6F6 power amplifier tube. 
This reduces the height to 3% in. and the 
diameter to 1% in. Filament current 
drain is now 1.5 amp. as compared to the 
2.0 amp. drain of the original 5Z4 and the 
decreased filament wattage results in lower 
operating temperatures, comparable with 
the operating temperatures of other types 
of metal tubes, it is claimed. Maximum 
d.c. output current rating is maintained at 
125 milliamperes for operation at 400 volts 
a.c. (r.m.s.) per plate. 

Although designed especially for use in 
automobile receivers, metal tube rectifier 
6X5, developed by Hygrade Sylvania, may 
also be utilized for compact a.c. operated 
receivers where the rectified current drain 
does not exceed the maximum output cur- 
rent rating of the tube. The new tube, 
eleventh in the Sylvania metal tube group, 
is enclosed in a metal shell of the same 
size as Type 5Z4. Hygrade Sylvania 
Corp., 500 Fifth Ave., New York, N. Y. 


Neon Transformer 


OVERALL dimensions of a new thin 
model neon transformer announced by 


Acme are radically different from any 





heretofore placed on the market, it is 
claimed. Instead of a proportionately de- 
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veloped length, width and depth, the width 
of the new unit has been reduced to a 
minimum and the core and coil construc- 
tion have been so balanced as to provide 
for efficiency and performance compar- 
able with the types of more liberal di- 
mensions, it is claimed. Permits the build- 
ing of narrower framed neon sign equip- 
ment for limited space applications. Acme 
Electric & Mfg. Co., 1440 Hamilton Ave., 
Cleveland, Ohio. 


Metal Marker 


Tx electro-magnet winding used in the 
Electro-Graphic metal marking tool 
serves ‘as resilient or mechanical means 
for reciprocating the marking or engrav- 
ing element. Electrode (of tungsten al- 
loy) has reciprocating motion. actuated 
when electrode comes in contact: with the 
work. This, in addition to high frequency 
arc generated, produces lines or serrations 
on any metal surface regardless of metal 
hardness, it is claimed, including lead and 





its alloys and tungsten carbide alloys. The 
a.c. type has a transformer with three out- 
put terminals and a five-point dial switch 
to provide fifteen selective stages. Also 
has vernier adjustment of armature core 
mechanism for unlimited selectivity of 
current stages for complete control, for 
every kind of metal marking. Enclosed 
in steel carrying case, 5 in. by 8 in., with 
removable cover. Weighs 12 lb. Direct 
current type uses four No. 6 dry cells or 
standard storage battery. Electro-Graphic 
Graver Co., Factories Building, Toledo, 
Ohio. 


Noise Meter 


ESIGNED to meet tentative standard 

of the American Standards Associa- 
tion, the new sound level meter, Type RA- 
142, announced by ERPI, features cali- 
brating oscillator and receiver, permitting 
overall field calibration of microphone and 
amplifier ; high sensitivity, permitting read- 
ings down to 20 db above the A.S.A. ref- 
erence level; extreme compactness and 
light weight (34 lb. with batteries) ; West- 
ern Electric 618-A transmitter, standard 
studio-type moving coil microphone; and 
provision for selection of either flat or 
ear response characteristic by operation of 
a key. Has Weston indicating meter. 
Uses standard commercial type vacuum 
tubes, two RCA-30 and two RCA-19, five 
batteries, two No. 4FH, two No. Z-30-P 





and one No. 5360 (Burgess). Dimensions, 
leather covered carrying case, 19% in. 





lon g, 


1234 in. 
Range 20 to 120 decibels. 


search Products, Inc., 250 West 57th St., 
New York. 


wide. 
Electrical Re- 


deep and 6% in. 


Speed Regulators 


ANUALLY _ operated _‘ transformer 

speed regulators for high and low 
torque capacitor motors, with and without 
full voltage starting, for single-phase mo- 
tors rated up to 2 hp. and for polyphase 
motors rated up to 5 hp., are announced 
by General Electric Co. The unit consists 
of a tapped auto-transformer, snap switch 
and relay, for full voltage starting and 
automatic transfer to desired running posi- 
tion. Available, with special additions, for 
reversing service and for operation from 
external source, such as a thermostat of 
an air conditioning system. Switch pro- 
vides for three speed positions. Other low 
speeds obtained from the auto-transformer 
through reconnection of the transformer 
tap to the snap switch, giving total of seven 
reduced speeds. General Electric Co., 
Schenectady, N. Y. 


Multiple-section Condensers 


OMPACTNESS and utility are com- 

bined in a line of double- and triple- 
section midget electrolytic condensers an- 
nounced by Aerovox. The new units pro- 
vide entirely separate and distinct sections 
in a single cardboard container, with indi- 
vidual positive and negative flexible leads 
for each section. Double-section units 
available in 250- and 525-volt peak ratings 
in combinations of 4-4 to 8-16 mfd. A 
single 8-8-8 mfd. triple-section unit is also 
offered. Heavy cardboard cases, thorough 





impregnation, positive sealing and handy 
mounting flanges characterize the new 
units. Aerovox Corp., 81 Washington St., 
Brooklyn, N. Y. 
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IT MAY PAY YOU WELL TO 


WHY BE CONTENT WITH YESTERDAY'’S BEST? 


CHECK YOUR PRODUCT AGAINST THESE QUESTIONS 


1. Do the slides and cams corrode and stick? 8. Are the screw machine parts a tough, expensive 

2. Do adjustment screws “‘freeze’’? turning job? : , 

3. Does salt air shorten the life of certain parts? 9. Does uneven grain show through the plating? 

4. Do wire cloth strainer units suffer from corrosion 10. When the plating wears off, does an ugly spot 
.oe er il ie ts tow hard to get an even plate? 

5. Would improved acid oe ERTS be a factor? 12. Does contraction, expansion or deformation 

6. Or perhaps higher friction resistance? affect efficiency? 

7. Do the spun or drawn parts show splits and 13. Is it costly to get a high polish for lacquering? 
checks? 14. If so, would a more even grain help? 


THE SOLUTION TO YOUR PROBLEM 


MAY BE THE ADOPTION OF ONE OR MORE OF THESE PRODUCTS 


iS NICKEL SILVER 


Seymour Nickel Silver is an alloy of copper, nickel and zinc— 
usually 64%—18%— 18%, but obtainable in other proportions up 
to 30% nickel content, copper and zinc being the other metals 
used in the proportion necessary for the purpose the alloy is 
desired. 

Its silvery white color makes it an excellent base for nickel, 
chromium or silver plating. The plating adheres securely, and, 
when finally worn away, the ex Nickel Silver closely 
matches the surrounding plate. 

Seymour Nickel Silver is ideal for plating because of its even 
grain. This even grain being obtainable over large areas also 
makes it very suitable for etching purposes. 

Highly ductile. Seymour Nickel Silver is a very satisfactory 
metal for deep drawing. four and often five draws being made 
without anneals; and it spins with maximum freedom from 


4S: PHOSPHOR BRONZE 


Seymour Phosphor Bronze is an alloy of copper, tin and 
phosphorus; usually 95%—4% %—%%&; with special formulas 
for special needs. The function of the phosphorus is to de- 
oxidize, or purify. 


Seymour Phosphor Bronze has many superior qualities. It 
resists corrosion from almost any cause; is, therefore, highly 
desirable for the manufacture of springs, cams, levers, slides, 
set screws, and other moving parts that must operate smoothly 
and unfailingly in dampness, especially near salt water. 


Extremely tough, it stubbornly resists abrasion and friction. 
It is, therefore, very desirable for bushings, screens, sieves, etc. 


Ability to stand almost unlimited “fatigue” coupled with 
high resiliency and good conductivity, makes it a preferable 


flaws. The 18% leaded rod tf as 
remarkable free turning qual- 
ities, machining and thread- 
ing cleanly, without undue 
wear on tools, and at good 
production speed. 

Seymour Nickel Silver wire 
has extensive application for 
the manufacture of springs, 
trimmings. formed parts. etc., 
and its fine ductility permits 
redrawing to the smallest 
gauges. 

Made in sheets, wire and 
rods. Test samples on request. 
without charge or obligation. 


‘St NICKEL ANODES 


(CONTROLLED GRAIN) 


Nothing is used but virgin nickel. This is melted in a modern 
electric furnace and poured under accurate pyrometric control. 
The mix is then tested in the laboratory for crystallization, and 
no anode is passed unless it has an even. homogeneous grain 
structure; for no other will corrode evenly until entirely con- 
sumed. Anode Catalog on request. 


REMEMBER THE NAME 


metal for electric switch con- 
tacts; while its negligible ten- 
dency to arc, or spark when 
struck, adds a worthwhile 
safety factor. 

When properly annealed, 
Seymour Phosphor Bronze has 
the ideal smooth, even “‘flow”’ 
for spinning and deep draw- 
ing. 

Made in sheets, wire and 
rods. Test samples on request, 
without charge or obliga- 
tion. 
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Personal 


Baker is Managing Engineer 


AS announced by W. Stewart Clark, 
manager of the Bridgeport, Conn., 
work of General Electric Co., W. R. G. 
Baker has been appointed managing 
engineer of the company’s radio receiver 
section. Although 
closely associated 
with the com- 
pany’s initial 
radio develop- 
ment activities, 
Mr. Baker for 
the past few 
years has been 
connected with 
RCA - Victor 
Corp., at Cam- 
re a.. 4,' cae 
graduate of 
Union College, 
from which he 
received B.E., 
M.E.E. and D. Sc., degrees, Mr. Baker 
started his career in 1917 at the G-E 
laboratories at Schenectady. As the work 
of the company in the field of vacuum tube 
transmitters and receivers increased, a 
separate radio department was established 
with Mr. Baker designing engineer in 
charge. This responsibility was enlarged, 
in 1924, to include the design of all radio 
products and in 1926 he was given com- 
plete charge of radio development, design 
and production. The South Schenectady 
development laboratory and the WGY, 
KGO and KOA broadcast transmitters 
were designed under his supervision. He 
was also responsible for an intensive in- 
vestigation of short-wave propagation. 
Mr. Baker went to Camden to head the 
radio engineering activities of RCA-Vic- 
tor, in 1929 and was later put in charge 
of production and became general man- 
ager of the plant. He resumed association 
with General Electric Co., in 1935, when 
radio receiver production activities were 
transferred to Bridgeport. A _ leading 
authority on television, he was, until 
recently, chairman of the television com- 
mittee of RCA. He is chairman of the 
engineering committee of the Radio 
Manufacturers’ Association, a member of 
other societies and associations connected 
with his profession and is a commander in 
the U. S. Naval Reserves. 





W.R. G. Baker 


|. B. M. Promotions 


‘THREE promotions in the International 

Business Machines Corp., Endicott, 
N. Y., were announced recently. Walter 
F. Titus, executive assistant, has been 
made vice-president in charge of manufac- 
turing and L. S. Harrison, manager of 
engineering, has been made assistant to 
the president. F. W. Nichol, vice-presi- 
dent, was recently promoted general 
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Mention 


manager of the corporation. This eleva- 
tion comes as the termination of 21 years 
of diligent application to duties of the 
many positions which he has held since 
he joined the company in 1914. Starting 
as secretary to Thomas J. Watson, he saw 
service in the home office and in Toronto, 
Canada, returning to the headquarters 
organization in 1926. He will continue as 
vice-president and as assistant to Mr. 
Watson at the general offices of IBM, at 
270 Broadway, New York. 


Pfisterer with Metal Products Exhibits 


EORGE B. PFISTERER, who has 

been manager of the Chicago Power 
Show for several years has been made 
western representative of Metal Products 
Exhibits, the permanent exhibition of 
metals, alloys, plastics and finishes located 
in the International Building, Rockefeller 
Center, New York. Mr. Pfisterer with 
headquarters at 308 West Washington St., 
Chicago, Ill, will cover the territory 
from Cleveland west for the exhibits com- 
pany. 


McClure Colt-Noark Sales Manager 


HE climax to the three-day sales con- 

ference of Colt-Noark salesmen and 
executives held recently by Colt’s Patent 
Fire Arms Mfg. Co., Hartford, Conn., 
was the surprise announcement of the pro- 
motion to the position of Colt-Noark sales 
manager of L. H. McClure, which was 
made by D. G. Phelps, general manager 
of the Colt-Noark division of the com- 
pany. Mr. McClure has been identified 
with the firm since 1918. He was previ- 
ously with the Hartford Electric Light 
Co. He graduated from Trinity College 
in 1912. 


Fred Hartman Retires 


RED S. HARTMAN, industrial de- 

partment manager for General Elec- 
tric Company in the New York district, 
has retired and is succeeded by George 
H. Reid, according to recent announce- 
ment by H. H. Barnes, Jr., commercial 
vice-president of the company. Mr. 
Hartman has been district manager for 
more than 25 years. He is a graduate of 
Purdue University, mechanical engineer- 
ing class of 1896, and a native of Fort 
Wayne, Ind. Mr. Reid graduated from 
Sheffield School, Yale University, in 1901 
with bachelor of philosophy degree in 
electrical engineering. He entered the 
employ of General Electric Co., as stu- 
dent engineer on the “test” course at 
Schenectady, transferred to the power 
and mining department in 1903, (this later 
became the industrial department) where 
he worked in engineering and commercial 


capacities until 1918. He then went to 
Carbide and Carbon Corp., as sales execu- 
tive and returned five years later to G-E 
and in 1923 was made assistant manager 
of the industrial department in the New 
York district. 

J. E. N. Hume has been named G-E 
industrial department manager succeeding 
the late W. W. Miller according to an- 
nouncement by E. O. Shreve, vice-presi- 
dent of General Electric Co. Mr. Hume 
has been assistant manager for the past 
six years. He graduated in 1906 with the 
degree of electrical engineer from the 
University of Virginia and entered the 
G-E student engineering course in 1907. 
He was later in the company’s switchgear 
and lighting department and in its Balti- 
more office. In 1912 he entered the indus- 
trial department where he has since been 
engaged. He was made manager of motor 
sales in 1928 and the following year as- 
sistant manager of his present department. 


District Men Appointed 


HOTPOINT Refrigerator Division, Gen- 

eral Electric Co., Nela Park, Cleve- 
land, Ohio, reports appointment of eight 
district representatives, to assist the sales 
organization of which Harry C. Mealey is 
division manager, as follows: H. G. 
Wilds, for middle Atlantic district, with 
headquarters in Philadelphia, Pa.; Lee 
McLeod, for southwestern district, Dallas, 
Tex.; F. L. Sacha, southeast, Atlanta, 
Ga.; W. L. Sayre, New England, with 
headquarters in New York; E. F. Mor- 
ford, north central, Cleveland, Ohio; E. 
H. Bryant, middle western, Chicago, III.; 
S. C. Griswold, western, Kansas City, Mo., 
and A. A. Nerling, for Pacific district, 
with headquarters in San _ Francisco, 
California. 


Medal to Yensen and Zeigler 


THE Henry Marion Howe medal has 

been awarded to Trygve D. Yensen, 
engineer in charge of the magnetic division 
of the research department of Westing- 
house Electric & Mfg. Co. N. A. Zeigler, 
former associate of Dr. Yensen is the other 
recipient of that award which was be- 
stowed for joint authorship of the paper 
“The Magnetic Properties of Iron as af- 
fected by Carbon, Oxygen and Grain Size,” 
adjudged to be the best published in the 
transactions of the American Society for 
Metals during 1934. Dr. Yensen, born in 
Drammer, Norway, is a graduate of the 
University of Illinois where he received 
the degrees of B.S. in E.E. with the class 
of 1907, and M.S. in 1911 and E.E. in 1912. 
The California Institute of Technology 
conferred degree of Ph.D. in physics, in 
1927. 


Boulware Appointed 


L R. BOULWARE has been appointed 

* vice-president and general manager 
of the Carrier Engineering Corp., 850 
Frelinghuysen Ave., Newark, N. J. For 
the past eleven years he has been general 
sales manager of the Easy Washing Ma- 
chine Corp., at Syracuse, N. Y. He was 
earlier engaged in manufacturing as a pur- 
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Twenty cubic yards at a bite—yet 


vital spots of this great shovel re- 
quire the reliable protection of 
SYNTHANE. You may similarly 
guard against failure by using the 


same dependable insulation— 
SYNTHANE laminated bakelite. 


SYNTHANE LAMINATED BAKELITE 
SHEETS + RODS + TUBES 
FABRICATED PARTS 


Send for Sample Book 











chasing agent and factory manager, in 
Michigan. During the war he was a cap- 
tain of infantry. As an undergraduate of 
the University of Wisconsin he captained 
the baseball team and was a member of 
Chi Psi fraternity. He graduated in 1916, 
to become a member of the faculty of his 
university. He has been prominently iden- 
tified with electrical industry activities and 
with outside marketing and management 
study groups, including the Sales Man- 
agers Club, the Advertising Club and Sales 
Executive Club, of New York; the Mar- 
keting Executives’ Society and the Amer- 
ican Management Association. 


Mead Heads Chicago Office 


NNOUNCEMENT is made by Har- 

nischfeger Corp., of Milwaukee, Wis., 
of the appointment of R. L. Mead as man- 
ager of the company’s Chicago office at 
20 N. Wacker Drive. Mr. Mead is well 
known in the material handling equipment 
field, in which he has been engaged for 
fifteen years. Since 1921 he has been with 
Industrial Brownhoist Co., subsequently 
with Ohio Locomotive Crane Co., McMyler 
Interstate Co., also with Link-Belt Co. 


Major Events 


New Switchboard Standard 


THE present classification of dead-front 

switchboards as miscellaneous panel- 
boards, under reexamination service, will 
be discontinued April 30 by Underwriters’ 
Laboratories, 207 E. Ohio St., Chicago, 
Ill., and as a result of increasing demand 
for the Laboratories’ approval of dead- 
front switchboards, a standard has been 
drawn to cover these devices, effective 
January 2. The new standard covers that 
class of device which is designed partic- 
ularly to provide safety for the operator 
and whose operating parts, therefore, 
other than the operating handle, pilot 
lamps, etc., are located behind panels and 
are not exposed on the front surface. The 
maximum allowable current for this class 
is 600 amperes per branch circuit switch 
or circuit breaker; maximum potential 600 
volts. Label service is now in order and 
“Underwriters’ Laboratories Inspected” 
labels will be used to identify approved 
products in this class. 





Hygrade Sylvania Builds New Plant 


ANEW factory for the manufacture of 

radio tubes will be erected at Salem, 
Mass., by Hygrade Sylvania Corp. Present 
factory, at Boston and Bridge Streets, has 
been outgrown, according to Walter E. 
Poor, vice-president in charge of engi- 
neering and manufacturing. The new 
plant will be located on Loring Avenue, in 
South Salem, with main building 80 ft. 
front by 400 ft. deep with 120 ft. additional 
wing frontage on Loring Avenue, by 60 ft. 
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He will have charge of sales of Harnisch- 
feger products, motors, welders, cranes, 
hoists, excavators and other equipment, in 
the Chicago territory. 


Pennybacker on Berry Committee 


ILES PENNYBACKER, secretary of 

National Electric Sign Association, 
79 Orange St., Newark, N. J., has been 
appointed one of the four members of the 
Committee on Financial Aid to Small En- 
terprises by George L. Betry, co-ordinator 
for industrial co-operation, Washington, 
D. C. The committee is one of seven set 
up by the council for industrial progress, 
each to be equally divided between man- 
agement and labor representatives, with a 
joint chairman for each. 


Burton at Philadelphia 


RANK V. BURTON has recently be- 

come associated with James A. Vaughan 
in the Philadelphia office of Stanley & 
Patterson, Inc., maker of electric signaling 
apparatus at 150 Varick St., New York. 
Mr. Burton’s headquarters are at 2036 
Sansom St., Philadelphia, Pa. 


of the Month 


Another wing, 60 by 80, will also be built, 
for service requirements, to bring the 
total floor space to 527,500 sq. ft., on a 
tract containing 27 acres. Hygrade’s 
present factory, constructed especially for 
the manufacture of incandescent lamps, 
will be continued. In addition to its 
Salem plants, the company owns and op- 
erates a radio tube plant at Emporium, 
Pa., and another incandescent lamp factory 
at St. Marys, Pa. 


General Time Acquires Stromberg 


Att outstanding stock of Stromberg 

Electric Co., Chicago, Ill., has been ac- 
quired by General Time Instruments Corp., 
holding company of Western Clock Co., 
of La Salle, Ill. and Seth Thomas Clock 
Co., of Thomaston, Conn., according to re- 
cent announcement by Ralph H. Matthies- 
sen, president of G. T. I. C. Stromberg 
produces time recorders, time stamps and 
secondary clock systems and has recently 
developed a new electrically driven time 
recorder which is about one-fourth the 
size of the ordinary recording unit and 
can be operated with one hand. 


Kelvinator Makes Water Heaters 


NTERING a new field, Kelvinator 

Corp., Detroit, Mich., announces a new 
line of electric water heaters in five models, 
each comprising only three principal parts, 
a heavily insulated tank, the element, and 
the thermostat, all built into a solid unit. 
A heavy resistance wire element enclosed 





in housing, is welded to the side of the 
tank. Model KW-16, table top model, 30 
gallons capacity, approximately the same 
size as the K-16 electric range made by 
the company, uses a 2000-watt element. 
Model KW-26 has two 1500-watt elements 
and capacity of 30 gallons. Model KW- 
36 has two 2000-watt elements, capacity 
50 gallons. Model KW-46, heavy duty 
type, 60 gallons capacity has two 2000- 
watt elements. Model KW-56, an 8@ gal- 
lon heater, has one 2000-watt and one 
3000-watt element. 


Laundry Equipment Sales Up 


B ARLOW & SEELIG MFG. CO., Ripon, 

Wis., reports that 1935 factory ship- 
ments of household washers and electric 
ironers topped the 1934 total by 45 per 
cent, the greatest volume in the com- 
pany’s 28 years, according to Marshall R. 
Scott, general manager. 





Mercury —_ Stimulates Fixture 
esign 


AMONG the newer types of industrial 
lighting units designed especially for 
use with the new 400-watt high intensity 
mercury lamps, high, medium and low 
mounting reflectors, glassteel diffusers, fix- 
ture, floodlight and other reflector units 
have been announced recently by Westing- 
house Electric & Mfg. Co., Curtis Light- 
ing, Inc., Miller Co., Holophane Co., Inc., 
and Benjamin Electric Mfg. Co. One is 
a new combination reflector that permits 
use of three incandescent lamps with the 
mercury vapor lamp in a single fixture. 
Since the new lamp will not operate on 
ordinary lighting circuits, it is necessary 
to provide suitable current limiting acces- 
sories. Westinghouse offers a Safechange 
hanger that consists of hook and loop as- 
sembly held together in such manner that 
mechanical connection cannot be broken 
until it is first disconnected electrically. 
The 400-watt mercury vapor lamp operates 
only on a.c. circuits and cannot be operated 
directly in any existing socket on a regu- 
lar multiple circuit. On account of the 
difference between initial starting voltage 
required for the lamp and the final operat- 
ing voltage, a transformer with high in- 
ternal reactance or a reactor must be used. 
Several types of transformers recently de- 
veloped for the purpose are mentioned in 
the New Products section of this issue. 


Simonds Licensed by G-E 


IMONDS SAW & STEEL CO., Lock- 

port, N. Y., has been licensed by Gen- 
eral Electric Co. to manufacture and sell 
magnets produced from the new alloy Al- 
nico developed by G-E. Said to be so much 
more powerful than the permanent mag- 
net alloys used hitherto, the new alloy is 
expected to open entirely new fields of ap- 
plication for permanent magnets, includ- 
ing small motors and various control de- 
vices hitherto operated by electromagnets. 
Alnico has already been applied by Gen- 
eral Electric Co. in a variety of applica- 
tions, including blow-outs for relays, hold- 
ing-in magnets for large switches, in latch- 
ing special timing relays and in different 
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Back of every worthy undertaking is the dynamic 
force of electricity. Back of this dynamic force, 
guiding it into the channels of its greatest produc- 
tivity is a myriad of electrical products, fashioned 
by craftsmen into controlling factors of protection 
and dependability. But the shouldering of respon- 
sibility does not end here. It is shared in no small 
degree by the steel maker who has proved himself 
worthy of the charge. Empire Electrical Sheets 
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have been sharing such a responsibility with a rep- 


resentative group of prominent electrical equip- 
ment manufacturers ever since their inception. They 
would like to share this responsibility with you. 
Empire Electrical Sheets measure up to the most 
critical requirements of consistent core loss—supe- 
rior punching qualities—flatness and perfect balance 


between electrical and physical characteristics. 


EMPIRE SHEET & TIN PLATE COMPANY 
MANSFIELD, OHIO 
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control devices. It is claimed that Alnico 
magnets will lift about 60 times their own 
weight, when designed for that purpose. 
The new alloy is a cast material and is fin- 
ished to shape by grinding only and is not 
available in standard bars for individual 
fabrication. 


Cleveland Centennial Exposition 


HE FIRST contract for exhibit space 

in the Electrical Building of the Great 
Lakes Exposition which will be held in 
Cleveland, Ohio, during the coming sum- 
mer in celebration of Cleveland’s centen- 
nial year, was signed by C. G. Frantz, 
president of Apex Electrical Mfg. Co., for 
an area of 1200 square feet in which a 
spectacular electrical appliance exhibit is 
planned. The largest civic event in the 


history of Cleveland, the exposition is to 
be staged on 80 acres of the downtown 
lake front and the huge public hall, un- 
derground exposition hall and municipal 
stadium will also be used. The Electrical 
Building is to be one of the main features 
of the exposition site. It will be 540 
ft. long, 180 ft. wide and will contain 
nearly 100,000 sq. fit. of exposition space. 
Construction expected to start about 
March 1. 

Members of the exposition organization 
committee include: E. G. Crawford and 
Frank J. Ryan, Cleveland Electric II- 
luminating Co.; J. F. Lincoln, Lincoln 
Electric Co.; P. E. Bliss, Warner and 
Swasey; Fred H. Chapin, National Acme 
Co.; T. M. Girdler, Republic Steel Corp.; 
and E. J. Kulas, Otis Steel Co. The ex- 
position headquarters are in the Terminal 
Tower, Cleveland, Ohio. 





C. G. Frantz, president of the Apex Electrical Manufacturing Co., signing the 
first contract for space in the Electrical aon of the Great Lakes Exposition to 


be held in Cleveland. Left to right are: Mr. 


rantz, William C. Dunlap, exposi- 


tion director of sales, and William Ganson Rose, exposition promotion counsel. 


Association Acctivities 


Electrical Manufacturers’ Represen- 
tatives Club of New England will spon- 
sor the third annual electrical trade show 
to be held in Boston, March 4-6, in the 
grand ballroom of the Bradford Hotel. 
The lines of two hundred manufacturers 
will be displayed by ninety representatives. 
W. V. Haynes, 675 Concord Ave., Cam- 
bridge, Mass., is secretary of the associa- 
tion. 


International Association of Elec- 
trical Leagues was launched as a new 
organization at a meeting of electrical 
league managers held in the Electric In- 
stitute, Washington, D. C., on January 18. 
Operating executives of sixteen leagues at- 
tended the meeting, also W. J. Donald, 
managing director of Nema, E. M. Rice, 
O. C. Small and J. W. Speer of the Nema 
staff and J. A. Smith of Electrical Cord 


Manufacturers. There will be five divi- 
sions in the new organization, four in the 
United States and one in Canada. Each 
will elect a chairman who will automatic- 
ally become a member of the board of 
governors. Division chairmen elected were: 
Ralph Neumuller, A. A. Gray, G. E. Wes- 
ton, Victor Hartley and G. W. Austen. 
Officers elected were J. E. North, Cleve- 
land, Ohio, president; Ralph Neumuller, 
New York, vice-president; A. A. Gray, 
Chicago, Ill., treasurer; O. C. Small, New 
York, secretary; and E. M. Rice, New 
York, assistant secretary. 


American Society of Heating and 
Ventilating Engineers awarded the F. 
Paul Anderson gold medal to Dr. Arthur 
Cutts Willard, president of the University 
of Illinois at the forty-second annual meet- 
ing of the society held in Chicago on 





Energy Output Gains 


LECTRICAL energy output for 
the week ending January 18 re- 
corded a gain of 9.6 per cent over 
the corresponding week in 1935, with 
a total of 1,949,676,000 kw.-hrs., ac- 
cording to statistical data compiled 
by the Edison Electrical Institute. 
That total compared with 1,970,578,- 
000 in the week preceding and with 
1,778,273,000 kw.-hrs. of the cor- 
responding period of 1935. The 
Pacific Coast and Rocky Mountain 
areas improved former gains. The 
following table gives percentage 
comparisons for the two weeks with 
the corresponding weeks of last 
year: 
Week Ended 
a oO 
Jan. 18 Jan. 11 
+ 5.6 
+10.1 
$12.1 
+11.9 
+13.6 


+21.5 
+10.9 


New England 

Middle Atlantic 
Central Industrial .... 
West Central 
Southern 

Rocky Mountain 
Pacific Coast 


90 Oo in 


eSRNOANeH 


Entire United States + 9.6 411.2 





January 29. Noted for his outstanding 
service as a consultant on the ventilation 
of the Holland Tunnel, the United States 
Capitol and the proposed Chicago subway 
and for his work in research, Dr. Willard 
was honored also for the service he has 
rendered to the society as a member, 
officer and technical adviser to its com- 
mittee on research. He was president of 
A. S. H. V. E. in 1928 and he holds mem- 
bership in many other engineering and 
scientific bodies, including A. S. M. E., 
American Society of Refrigerating En- 
gineers, National Warm Air Heating and 
Air Conditioning Association, Illinois So- 
ciety of Engineers, also in a number of 
fraternities and clubs in Chicago. 


American Engineering Council has 
elected, as president, A. A. Potter, dean of 
Schools of Engineering, Purdue Uni- 
versity. Dean Potter, who succeeds J. F. 
Coleman of New Orleans, is past presi- 
dent of A. S. M. E., the society for the 
Promotion of. Engineering Education, In- 
diana Engineering Society and Kansas 
Engineering Society, all member bodies of 
the council. He is a graduate of M. I. T. 
He was awarded doctor’s degree in en- 
gineering by Kansas State where he later 
became dean of engineering. 


Exhibitors Advisory Council, Inc., 
an exhibit service organization that issues 
complete data on industrial and trade 
shows, announces two new members: Bake- 
lite Corp., Bound Brook, N. J., maker of 
phenol resinoids and synthetic resins and 
Black & Decker Mfg. Co., Towson, Md., 
maker of portable electric tools and frac- 
tional horsepower motors. 


Electrical Association of New York, 
Inc., on January 15 elected the following 
officers: Frank W. Smith, president, New 
York Edison Co., chairman of the board 
of the association; H. H. Barnes, Jr., com- 
mercial vice-president, General Electric 
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MADE BY 


Jobin A, Roebling’s Sons | 


TRENTON, N.- 4- 


nie 


OUND, square, and rectangular types. A wide range 
of gauges. A comprehensive variety of coverings in- 
cluding cotton; asbestos tape and cotton; silk; enamel; 
paper; enamel and single silk; enamel and single cotton. 


Over 60 other types of Roebling Electrical Wires and 
Cables are also available 


JOHN A. ROEBLING’S SONS CO., TRENTON, N.J. 


Branches in Principal Cities 


ONLY A FINE PRODUCT MAY BEAR THE NAME ROEBLING 
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Co., president of the association. C. E. 
Stephens, vice-president, Westinghouse 
Electric & Mfg. Co., was elected first 
vice-president; A. Lincoln Bush, second 
vice-president; C. L. Harold, third vice- 
president; Joseph F. Becker, fourth vice- 
president; P. Schuyler Van Bloem, treas- 
urer; J. H. McKenna, A. J. Lindemann & 
Hoverson Co., secretary, and S. J. O’Brien, 
assistant secretary. Headquarters are in 
Grand Central Palace, New York. Ralph 
Neumuller, managing director of the as- 
sociation, is now its executive vice- 
president. 


Metropolitan Electrical League of 
Boston, 182 Tremont St., Boston, Mass., 
announces the opening of its school of 
sales promotion on February 16. Classes 
in this sales school, primarily for manu- 
facturers and other branches of the elec- 
trical industry, will be held at the Edison 
Service Building, 1165 Massachusetts Ave., 
Boston, one evening each week. Series 
will consist of ten classes and will cover 
selling, display and promotion. 


American Society for Testing Ma- 
terials announces regional meeting to be 
held March 4 at the Hotel William Penn, 
Pittsburgh, Pa., at which a symposium on 
high-strength constructional metals will 
be held comprising five papers dealing with 
alloys of copper, aluminum and magnesium 
alloys, nickel and its alloys, carbon and 
low-alloy steels and corrosion-resisting 
steels. The Chicago district committee 
will sponsor a joint meeting with Chicago 
Chapter, American Society for Metals on 
March 12. Professor A. V. deForest of 
M. I. T. will speak on unusual methods of 
inspection. The thirty-ninth A. S. T. M. 


annual meeting is scheduled for June 29-. 


July 3 at Chalfonte-Haddon Hall, Atlantic 
City, N. J., according to R. E. Hess, as- 
sistant secretary. 


American Society for Metals, New 
York chapter, announces a talk by Dr. 
Colin G. Fink, secretary of Electro- 
chemical Society, for March 16, at Hotel 
Pennsylvania, New York, at 8 p.m. Dr. 
Fink will discuss protective coatings for 
metals. Exact date for the February 
meeting at which physical metallurgy of 
steel melting will be discussed by Profes- 
sor Alex Field of Carnegie Institute of 
Technology not yet announced. T. N. 
Holden is secretary, at 1219 Glenwood Rd., 
Brooklyn, N. Y. 

The Chicago chapter announces two 
February dates in its educational lecture 
course, February 5 and February 19, at the 
Peoples Gas Bldg., 122 S. Michigan Ave. 
A. J. Scheid, Columbia Tool Steel Co., 
will discuss the manufacture, selection and 
heat treatment of tool steel. Steel alloys 
for high temperature service will be dis- 
cussed by Francis B. Foley of the Mid- 
vale Co., on February 13 at the Medinah 
Club in Chicago. K. H. Hobbie is secre- 
tary of Chicago chapter, at 1140 Wash- 
ington Blvd., Chicago, IIl. 


National Industrial Service Associ- 
ation, 500 Fifth Ave., New York, will 
soon release data sheet No. 2 covering 
winding data on general purpose induction 
motors, 5 hp., 3 phase, 1200 r.p.m. Ata 
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recent meeting of the New York Metro- 
politan chapter, held at the Building 
Trades Bldg., New York, a talk on the 
subject of insulating varnishes in connec- 
tion with motor repair work, including a 
description of their basic constituents, 
properties, various types and application, 
was presented by J. J. Connors, of Irving- 
ton Varnish and Insulator Co., Irvington, 
N. J., according to Wm. J. Wheeler, vice- 
president of N. I. S..A. 


American Management Association 
reports that total space leased for the 
Sixth Packaging Exposition to be held 
March 3-6 at Hotel Pennsylvania, New 
York, is thirty percent greater than the 
exhibit area occupied by the show held in 
Chicago last year. The 1936 exposition 
is expected to exceed the previous show 
by at least fifty percent. As of January 
1, sixty-five producers of machinery, 
equipment, supplies and services had re- 
served 70 booths. These exhibitors in- 
clude the American Machine & Foundry 
Co., Bakelite Corp., Cleveland Container 
Co., Container Corp. of America, Gen- 
eral Plastics, Inc., Hercules Powder Co., 
Hinde & Dauch Paper Co., National Metal 
Edge Box Co., Package Machinery Co., 
Riegel Paper Corp., Sherman Paper 
Products Corp., Stokes & Smith Co., Syl- 
vania Industrial Corp., and others. 

Packages entered in a competition, by 
manufacturers and distributors, will be 
assembled on February 17, closing date 
for entries to be judged by a jury of 


Meetings Ahead 


American Society for Metals—Chicago 
Chapter meeting at Medinah Club, Feb- 
ruary 13, March 12. Lecture sessions at 
Peoples Gas Bldg., February 5, 19. K. 
H. Hobbie, secretary, 1140 West Wash- 
ington Blvd., Chicago, Il. 

New York Chapter lectures, February 
4, 11, 18, 25 at Woolworth Bldg., New 
York. Meeting March 16 at Hotel Penn- 
sylvania, New York. T. N. Holden, 
oe. 1219 Glenwood Road, Brooklyn, 


International Association of Electrical 
Inspectors—Indiana Chapter meeting, 
February 5-6, at Hotel LaSalle, South 
Bend, Ind. F. H. Moore, secretary, 320 
N. Meridian St., Indianapolis, Ind. 
Louisiana Chapter meeting, February 28, 
at New Orleans, La. F. O. Lyncker, 
secretary, 327 Bermuda St., Algiers, La. ; 
Northern Division meeting, February 14, 
at Shreveport, La. Emile O. Harder, 
Jr., secretary, 415 Levy Bldg., Shreveport, 
La.; Westchester Chapter meeting, Feb- 
ruary 21. H. J. Bristol, secretary, 9 S. 
First Ave., Mt. Vernon, N 


Edison Electric Institute—Electrical 
Equipment Committee meeting, February 
10-11, at Statler Hotel, Buffalo, N. Y. 
Bernard F. Weadock, managing director, 
420 Lexington Ave., New York. 


American Institute of Mining and 
Metallurgical Engineers—Annual meet- 
ing, February 17-21, at New York. A. 
B. Parsons, secretary, 29 W. 39th St., 
New York. 


American Society for Testing Materials 
—Regional meeting, March 4 at Hotel 
William Penn, Pittsburgh, Pa. Joint 
meeting with Chicago Chapter, Ameri- 
can Society of Metals, March 12, at Chi- 
cago, Ill. R. E. Hess, assistant secretary, 
260 S. Broad St., Philadelphia, Pa. 








award a week later and placed on exhibi- 
tion for the first time at the exposition, 
from which the 20 winning packages will 
be sent to Harvard University which will 
exhibit them, in the competition for the 
1935-36 Irwin D. Wolf awards for dis- 
tinctive merit in packaging, at its graduate 
school of business administration. 

The American Management Association 
is sponsoring organization for the exposi- 
tion and concurrent conferences, round 
table meetings and clinics on packaging, 
packing and _ shipping, according to 
Roberts Everett Associates, 232 Madison 
Ave., New York, N. Y. 


Railway Electrical Supply Manufac- 
turers’ Association, 9 S. Clinton St.. 
Chicago, Ill., at a recent meeting elected 
the following: president, C. B. Harlow, 
Benjamin Electric Mfg. Co.; senior vice- 
president, R. I. Baird, Electric Storage 
Battery Co.; junior vice-president, A. S. 
Anderson, Adams & Westlake Co.; secre- 
tary-treasurer, Edward Wray; executive 
committee, A. M. Anderson, Gould Stor- 
age Battery Co.; W. A. Ross, Pyle- 
National Co.; and W. F. Hruby, Simplex 
Wire & Cable Co. 


American Washing Machine Manu- 
facturers’ Association at its annual 
meeting elected C. G. Frantz, Apex Elec- 
trical Mfg. Co., of Cleveland, Ohio, as 
president of the association. Vice-presi- 
dents elected are L. C. Upton, Nineteen 
Hundred Corp., St. Joseph, Mich.; George 
M. Umbreit, Maytag Co., Newton, Iowa, 
A. H. Labisky, Barton Corp., West Bend, 
Wis. William H. Voss, Voss Bros. Mfg. 
Co., Davenport, Iowa, was re-elected 
treasurer for the twenty-seventh consecu- 
tive year and Walter K. Voss, same com- 
pany, was re-elected assistant treasurer. The 
new executive board includes president 
and vice-presidents, also Edward N. Hur- 
ley, Jr., Electric Household Utilities Corp., 
Chicago, Ill., and S. S. Holland, Holland- 
Rieger Co., Sandusky, Ohio. 


Thomas Alva Edison Foundation, 
Inc.—The campaign to raise a fund for 
a proper Edison Memorial will start Feb- 
ruary 11. The basic memorial will in- 
clude facilities for the permanent care of 
Edison’s personal library, probably one of 
the most valuable scientific libraries in 
existence, his records and papers and 
originals or replicas of each of the more 
than one thousand inventions which he 
developed. Plans also include provision 
for a final resting place for the inventor. 
Menlo Park, N. J., the scene of Edison’s 
early activities, will be marked by a simple 
and impressive shaft, as a part of the 
general memorial program. Officers of 
the foundation are: William S. Barstow, 
president; William H. Meadowcraft, hon- 
orary vice-president; L. W. W. Morrow 
and Frederick A. Scheffler, vice-presi- 
dents; and Walter S. Mallory, secretary 
and treasurer. These, with Dr. A. E. 
Kennelley, Howel H: Barnes, Jr., Wil- 
liam J. Orchard, Dr. Charles F. Scott, 
Dr. Clayton H. Sharp, William H. Taylor, 
Preston B. Millar and Arthur Walsh, 
comprise the board of directors. Owen 
D. Young is national chairman of a coun- 
try-wide movement to honor Edison by 
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KON-NEC-TORS 


(Mercury-to-Mercury Switches) 


This manufacturer makes special material 
handling machinery and scales that are 
shipped to remote lands, where it is practically 
impossible to get adequate or frequent engi- 
neering service. Therefore operation of the 
electrical control system must be reliable and 
trouble-free and must continue to function 
year after year without inspection. 

That is why this manufacturer chose KON- 
NEC-TORS, the mercury-to-mercury switch, 
for his make and break contacts. KON-NEC- 
TORS permit this maker to build machines for 
a much wider field than was possible had me- 
chanicai :ontrols alone been used. 


With KON-NEC-TORS, there are no delays due 
to dust accumulations or corrosion on the 
switches. Being wholly glass-enclosed, KON- 
NEC-TORS can be used safely in an atmosphere 
of explosive gases. Their operation is quick 
and definite, and weighings can be made more 
quickly with each operation distinct from the 
one preceding and following it. 

The same points that caused this scale man- 
ufacturer to select KON-NEC-TORS make it the 
ideal switch wherever quick, positive make and 
break contactisanecessity. Write for complete 
information. General Electric Vapor Lamp 
Company, 887 Adams Street, Hoboken, N. J. 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 








the establishment of the memorial and 
George B. Cortelyou is national vice- 
chairman. Foundation headquarters are 


at 475 Fifth Ave., New York. 


National Electrical Credit Associ- 
ation—The New York Division has 
elected the following officers for 1936: 
president, R. M. Rice, Manning-Bowman 
& Co., Meriden, Conn.; vice-president, J. 
J. Jenkins, Wilbur B. Driver Co., New- 
ark, N. J.; treasurer, W. J. Kranzer, 
Crannell, Nugent & Kranzer, Inc., New 
York. J. H. Lecour, Mitchell-Rand Insula- 
tion Co., Inc., New York, was re-elected 
national representative for two-year term. 


With the Manufacturers 


Aladdin Radio Industries, Inc., for- 
merly at 609 W. Lake St., has moved to 
466 West Superior St., Chicago, Ill. 


Albra Castings Corp. has established 
a modern foundry for production of alu- 
minum, brass, bronze, monel and other 
non-ferrous castings, at Huntington, Ind. 


Devine Electric Co., motor rebuild- 
er, has acquired additional shop space at 
3341 Market St., St. Louis, Mo., and will 
move into the new plant in the near fu- 
ture, 


American Instrument Co., Inc, 
maker of scientific instruments, materials 
testing equipment and laboratory appara- 
tus, has removed from 774 Girard St., 
N. W., Washington, D. C., to 8010 Geor- 
gia Ave., Silver Spring, Md. (suburb of 
Washington, D. C.). 


Allen Electric and Equipment Co., 
2101 North Pitcher St., Kalamazoo, Mich., 
has added 20 per cent additional floor 
space to its factory, a one-story addition 
with saw-tooth roof, also additional ware- 
house space equivalent to 2400 sq. ft., for 
storage of rough stock. 


Bryant Electric Co., Bridgeport, 
Conn., will add a one-story building, saw- 
tooth construction, with floor space of 20,- 
000 sq. ft. for the production of plastic 
moldings. 


Garod Radio Corp., formerly at 34 
East 12th St., has moved to new factory at 
115 Fourth Ave., New York, where mod- 
ern equipment and larger floor area will 
facilitate a larger output of radio receiv- 
ers, including a new model 20-tube high 
fidelity, five band receiver. 


Safeguard Electric Co., maker of 
Wilson portable safety lamp guards, has 
moved executive office from 30 Church 
St. New York, to 1 DeKalb Ave., Brook- 
lyn, N. Y. 


Hanson - VanWinkle- Munning Co., 
Matawan, N. J., announces the Mazic pro- 
cess of bright zinc plating which permits 
heavy deposits from a cyanide solution and 
gives satisfactory results in still tank, 
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semi-automatic and full automatic plating 
systems. It is claimed that the plate is 
truly bright and compares favorably with 
the best cadmium finishes, that solutions 
are easy to maintain and that the high 
cathode current density permissible in the 
solution makes for high speed plating. 
Mazic anodes, made from a special alloy, 
are used in the solution in tanks which 
should be of unlined steel. 


Hamilton Beach Co., division of Sco- 
vill Mfg. Co., at Racine, Wis., expects to 
occupy its new factory addition by March 
1. Three-story brick addition, 150 feet by 
80 feet, made necessary by the increase 
in business on motors for other manufac- 
turers, also appliance lines, food mixers, 
soda fountain equipment and vacuum 
cleaners. 


Lampkin Laboratories, formerly at 
Cincinnati, Ohio, is now located at Bra- 
denton, Fla. The firm specializes in the 
design and manufacture of frequency me- 
ters used for checking transmitter fre- 
quency in radio stations. 


Burgess Battery Co., Freeport, IIl., 
announces development of twin-six gen- 
eral utility battery that has the full elec- 
trical equivalent of two No. 6 cells with 
a reduction of 40 per cent in weight and 
30 per cent in size and is leak- and mois- 
ture-proof. Twin-six lantern in which the 
weight has been reduced two pounds and 
size by 33 per cent compared with earlier 
types of electric hand lanterns is also an- 
nounced. 


Charles Bruning Co., Inc., 102 Reade 
St.. New York, has announced black and 
white positive developing unit that prints 
up to 36 in. width and produces fully de- 
veloped positives with black lines on white 
background. Machine is motor-driven, of 
simple construction and has stainless steel 
developing roller, reservoir and trough and 
anodized aluminum contact discs. Made 
also in 42- and 54-in. sizes. 


Continental Electric Co., Inc., 323 
Ferry St., Newark, N. J., has recently 
completed the design of drip-proof a.c. 
motors having cast iron stator frame and 
bearing bracket construction, for motors 
up to 500 hp. at 600 r.p.m., also drip-proof 
d.c. motors up to 75 hp. at 1800 r.p.m. 
Mounting dimensions interchangeable with 
a.c. line having standardized Nema di- 
mensions. 


Roth Welding Engineering Co., for- 
merly at 1165 Harper Ave., Detroit, Mich., 
is now located at 2921 East Grand Blvd., 
in that city. The company recently an- 
nounced a Synchro-Hydromatic welding 
unit which combines the features of syn- 
chronous control of welding circuit with 
the Hydromatic welder and makes possible 
automatic spot welding of any number up 
to several hundred spots, with a welding 
transformer of small capacity. It has a 
number of small individual welding units 
mounted in the same fixture in correct 
position to accomplish individual spot welds 
wherever desired. Each unit consists of 
small hydraulic cylinder, 1 in. I.D., operat- 





ing on adjustable welding electrode. Au- 
tomatic control unit supplies oil pressure 
to individual cylinders in rapid succession 
and simultaneously times welding current 
for each spot-weld. Complete machine 
may be controlled by single master valve 
or push button. . 


Branch Office-Agencies 


Plaskon Co., Inc., formerly Toledo 
Synthetic Products, Inc., Toledo, Ohio, has 
opened New York office at 41 East 42nd 
St. 


Allen-Bradley Co., 1309 S. First St., 
Milwaukee, Wis., has appointed S. A. 
Rhodes, 2015 Main St., Cromwell, Conn., 
replacing R. B. Soderberg of Hartford, 
Conn., as representative in the Connecticut 
territory. The A-B sales office at Grand 
Rapids, Mich., has been moved to 410 
Houseman Bldg. 


Gould Storage Battery Corp., De- 
pew, N. Y., has moved eastern sales office 
from 796 Tenth Ave. to 549 West 52nd 
St., New York. E. R. Jacobsen is eastern 
sales manager. E. C. Laffey, sales engi- 
neer at that office, specializes in industrial 
motive power applications. 


Obituaries 


J. G. Obermier, vice-president in 
charge of production, also member of 
board of directors of Timken Roller Bear- 
ing Co., Canton, Ohio, died December 28, 
1935, at Tucson, Ariz. 


Arthur Willis Walker, president of 
Walker & Pratt Mfg. Co., Boston, Mass., 
died January 4 at his home in Malden, 
Mass. He is survived by widow, a sister, 
daughter and his son, R. D. Walker, who 
is treasurer of Walker & Pratt. 


William W. Miller, manager of Gen- 
eral Electric Company’s industrial depart- 
ment, died December 22, 1935, in Schenec- 
tady, N. Y. He was 55 years old. He 
was a member of A.I.E.E., Nema, and a 
number of business and civic organizations. 


New Books 


New England Today is the title of a 
48-page booklet issued by the New Eng- 
land Council of Boston, Mass. Contains 
a new and unique presentation of the cur- 
rent economic status and development of 
New England, together with a brief re- 
view of the origin, purposes and accom- 
plishments of the New England Council 
which is now completing its tenth year of 
activity as the recognized voice of the 
New England business community. 
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Countless opportunities for economies and improvements . . . without added 


expense or radical changes . . . are being uncovered by design engineers and 


shop executives with the aid of a PARKER-KALON ASSEMBLY ENGINEER 


Throughout the metal working industries it is con- 
ceded that one of the most important modern aids 
to production speed and economy is Parker-Kalon 
Hardened Self-tapping Screws. So much simpler to 
use than other fastening devices . . . and affording 
greater holding power in most cases. . . these unique 
Screws solve many assembly problems. Hundreds of 
metal and molded products are being made better 
and more economically as a result. Numberless jobs 
are done in less time, with less labor and trouble. 


There are many concerns, though, who are missing 
the advantages this outstanding assembly moderniza- 
tion could give them. And, thousands who now 
employ it to a degree could benefit further by apply- 
ing it to other assemblies still being made by more 
difficult and costly methods. So this invitation to 
use Parker-Kalon’s Assembly Engineering Service is 
important to every manufacturer. 


PARKER-KALON CORPORATION, Dept. E., 190 Varick St., New York, N. Y. 


Through this Service any plant may obtain the co- 
operation of an Engineer who by reason of years 
of practical experience and a broad knowledge of 
assembly methods is a specialist in his field. He sells 
nothing. His sole function is to work with interested 
engineers and shop executives in searching-out all 
opportunities for cost reduction, design simplification 
and product improvement that might be attained 
through Hardened Self-tapping Screws. In seven out 
of ten cases such searches lead to worthwhile benefits, 
without investment or radical changes of any kind. 


What Opportunities exist in your Assembly Work? 
Certainly it will pay to find out whether you are 
making the fullest use of this assembly modernization 
that has worked production miracles on hundreds of 
products from artificial limbs to airplanes. Your 
request will bring a Parker-Kalon Assembly Engineer 
to you, without cost or obligation. 


A Type for Every Kind of Assembly 
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Product Betterment embracing 


production — sales — performance 


IN HUNDREDS of modern electrical 
appliances and devices the use of 
Bakelite Molded demonstrates that 
its practical advantages in any ap- 
plication are seldom limited to one, 
alone. Its unusual combination of 
properties and qualities.brings sim- 
ultaneous benefits in production 
methods, saleability and perform- 
ance of the product. 

Taking the line of Hubbellock 
heavy duty connectors as a case 
study, the use of Bakelite Molded 
provided the production advantages 
of ease and precision in making 
intricate shapes. Each part is com- 
pletely formed and finished in one 
molding operation. 

Sales advantages included the 
quality appearance which is charac- 
teristic of Bakelite Molded, and 
also the high reputation which this 
material holds in industry. 

Satisfactory performance of the 
Hubbellock devices was, in a large 
measure, insured by the inherent 
properties of Bakelite Molded, it- 
self. In addition to high insulation 
value, it possesses strength, hard- 
ness and wear resistance, and is 
unharmed by temperature varia- 
tions, oil, fumes and moisture. 

A full realization of the diversi- 
fied properties combined in the 
various types of Bakelite Materials 
available may suggest important 
improvements for your own elec- 
trical parts or products. Write for x 
booklets 25M, “Bakelite Molded”. A ekas 





and 25L,” Bakelite Laminated”. Hubbellock heavy duty connectors, product of Harvey Hubbell, Inc., Bridgeport, Conn. 
BAKELITE CORPORATION, 247 Park Avenue, New York. N.Y.............. 13 East Ohio Street, Chicago, III. 
BAKELITE CORPORATION oF CANADA, LEt-MirTre BD. lo3 Dufferin Street, Toronto, Ontario, Canada 
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Motors, Drives, Controls 


201. UNIVERSAL MOTORS. Catalog 
2015-1 describes and illustrates Type V-10 series 
universal motor for small fans, pumps, etc. 
Develops 1/100 hp. at 4000 r.p.m. Bodine 
Electric Co. 


202. PROPELLER FANS. Price Sheet F- 
250 includes performance data on propeller 
fans and other ventilating equipment. 6 pages, 
illustrated. Autovent Fan & Blower Co. 


203. MOTOR STARTERS. Two illustrated 
sheets describe automatic motor starters, across- 
the-line, Type XLA, for all frequencies, 3 and 
5 hp., 110 volts, also 3, 5, 7% and 10 hp.—110, 
220, 440, 550 volts. Also Type XLB, 7%, 30 hp., 
and XLBB, 25 and 30 hp. Details of safety 
push button control. Lincoln Electric Co. 


204. LATHE DRIVES. Folder describes and 
illustrates individual motor units designed to 
eliminate countershaft and overhead belting ar- 
rangement formerly used to drive cone pulley 
machines for lathe shapers, milling and screw 
machines. For motors ranging from % to 7% 
hp. Cullman Wheel Co. 


205. HYDRAULIC DRIVE. Catalog, 44 
pages, contains over a hundred illustrations, 
charts, tables, drawings and engineering data 
indicating construction, operation, applications 
and specifications of the Hele-Shaw pump, mo- 
tors, transmissions, regulators, differential 
valves and pipe testing machines. This fluid 
power equipment is indicated for use in carbon 
electrode presses, laminated bakelite presses, 
porcelain molding presses, for operating fre- 
quency changers, extruding lead for cable 
sheathing, shifting stators of motors and for 
other machines requiring variable, reversible 
linear or rotary motion. American Engineer- 
ing Co. 


206. BELT DRIVES. 48-page thumb indexed 
guide (DH-300) for selecting or designing V- 
belt drives. Design of V-V drives, quarter turn, 
double V and V-fiat drives, care of V-belt drives, 
etc. Outlines easy way of checking tensions 
and discusses effect of oil, water, steam, dust 
and chemical fumes on belts. Data on flat pul- 
leys, use of idler pulleys, converting flat belt 
or gear drive to V-belts, also installation and 
eare of rope drives. Specifications of sheaves, 
“flywheel effect’’ data, etc. 16-page supplement 
(DH-285) of prices and weights. Gates Rubber. 


Machines and Equipment 


220. POTENTIOMETER PYROMETERS. 
Broadside illustrates the galvanometer, motor, 
slide wire and drive mechanism units built into 
a potentiometer pyrometer for controlling elec- 
tric, gas or oil heated units for indicating, re- 
cording and controlling temperatures. Brown 
Instrument Co. 


221. SPEED-MEASURING INSTRUMENTS. 
Bulletin 1435 describes various types of tacho- 
meters and speed-measuring instruments. 8 
pages, illustrated. James G. Biddle Co. 


222. LABORATORY APPARATUS. Leaflet 
TD-23 lists electric hot plates and laboratory 
furnaces, in various types. 4 pages, illustrated. 
Specifications and prices. Harold E. Trent Co. 


223. LABORATORY FURNACES. Bulletin 
MU-1135 describes and illustrates the first of a 
line of laboratory furnaces equipped with 
alloy No. 10, for working at temperatures to 
2400 deg. F. Muffle furnaces with multiple re- 
placement unit. 4 pages, with specifications. 
Hevi Duty Electric Co. 


224. INSTRUMENTS. Bulletin 435 is an 
index to Bristol’s recording, controlling and 
indicating industrial instruments. Illustrations 
and brief descriptive captions on pressure and 
vacuum recorders and controllers, liquid level 
recorders, thermometers and thermometer con- 
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trollers, pyrometers and controllers, automatic 
control valves, humidity recorders and con- 
trollers, recording voltmeters and ammeters and 
other instruments representing latest develop- 
ments in the field of process control. Bristol 
Co. 


225. ELECTRICAL TACHOMETERS. 
letin 935 describes indicating and 
electrical tachometers. 4 pages, 
Usterline-Angus Co. 


226. PLATING EQUIPMENT. Broadside 
describes and illustrates semi-automatic plating 
machine made in a broad variety of sizes to 
fit any product. Another broadside features 
and describes a plating barrel. Udylite Co. 


227. METAL SPRAYING. Broadside de- 
scribes the Gillord process of plymetal deposit 
and recently developed motor-driven metal spray 
gun. Gillord Sales Corp. 


228. PULSATING FEEDER MACHINES 
AND VIBRATORS. Bulletins and price lists 
cover electro-magnetically operated conveyors, 
feeder machines, continuous weighing machines 
and vibrating units for feeding material at con- 
trolled rates of flow to packaging machines, 
vibrating screens, mixers, tanks, grinding 
mills, weighing machines and similar dry mate- 
rial handling equipment. 14 pages, illustrated. 
Syntron Co. 


Bul- 
recording 
illustrated. 


229. AGITATING AND MIXING EQUIP- 
MENT. Catalog 355, “Agitator and Mixer 
Book,” describes horizontal unipower drive, agi- 


tators, speed reductions, stirrers and mount- 
ings, also portable agitators and a variety of 
motor-driven units, for heavy duty industrial 
mixing. 52 pages, illustrated. Patterson 
Foundry and Machine Co. 


Materials and Parts 


241. SOLDERLESS TERMINAL LUGS. 
letin No. 12 describes and illustrates solderless 
terminal lugs and reducers. Data tables, wire 
sizes, list prices, etc. Krueger & Hudepohl. 


242. CONTROL AND SIGNAL TRANS- 
FORMERS. Bulletin GEA-1358B describes and 
illustrates small transformers for control and 
signal circuits. Dimensions and operating data. 
8 pages. General Electric Co. 


243. CONDENSERS. Catalog No. 7-S lists 
a complete line of condensers, dry and wet 
electrolytics, paper, mica and trimmer con- 
densers. Includes tabulation of exact replace- 
ment dry electrolytics with illustration of each 
type. Also listing of new, compact “Little 
Giant” dry electrolytics, radio noise suppressors, 
ete. 8 pages. Specifications and list prices. 
Solar Mfg. Corp. 


244. VULCANIZED FIBRE. _ Bulletin in- 
cludes partial list of vulcanized fibre uses, illus- 
trations of fabricated parts. Describes Dilecto, 
a laminated phenolic material and Micabond 
flexible sheets, tape, tubing, punched and formed 
parts and molding plate, segment plate and 
heater plate. Data included on Celoron silent 
gears, Cellulac tubing and Vulcoid sheets, rods 
and tubes. Continental-Diamond Fibre Co. 


245. SVEA METAL. 
cusses use of Svea metal in radio tubes. 
ish Iron & Steel Corp. 


246. CONTROLS AND RELAYS. Catalog, 
28 pages, lists relays, timing devices, thermo- 
stats, pots and ladles, resistors, thermal links, 
insulators, ete. Struthers Dunn, Inc. 


247. FLEXIBLE ENAMEL. Leaflet with 
test sample of Dolflex Red No. 3, a new enamel 
designed for use on commutator end bars to 
prevent motor failure due to oil creepage, also 
other applications where protection from attack 
of oil must be secured. John OC. Dolph Co. 


248. MAGNETIC CORE MATERIAL. Poly- 
iron Data-Sheet 1135 describes and illustrates 
radio transformers, couplers and other appli- 
eations for Polyiron, a patented magnetic core 
material molded from a mixture of micro- 
scopic particles of iron and insulating binder. 
A number of coils for I.F. and R.F. transform- 
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ers wound on Polyiron cores are shown. Specifi- 
cations, list prices of coils and data on com- 
ponents for radio receivers. Aladdin Radio 
Industries, Inc. 


249. BALL BEARINGS. Lubrication Bulle- 
tin No. 6 is a table of recommended greases for 
ball bearings. Contains general specifications 
on ball bearing lubrication. ‘Hoover Steel Ball. 


250. THERMOSTAT CONTROLS. Set of 
bulletins describes and illustrates various types 
of thermostats for oil burner, blower stoker, 
unit heater, air conditioning equipment controls, 
temperature limit and combustion controls, 
pressure switches, etc., also instruction bulletins 
for installing each type of control unit. United 
Electric Controls Co. 


251. INDUSTRIAL THERMOMETER. Bul- 
letin describes Ideal Tel-Temp temperature indi- 
cator, includes pictures of installations of Tel- 
Temp on open and closed motors, generators, 
bus bars, pump bearings and condensate pumps. 
4 pages. Ideal Commutator Dresser Co. 


252. TANTALUM. 48-page book gives tech- 
nical information about tantalum and its uses, 
data on physical, electrical and electro-chemical 
properties. Includes table of corrosion resist- 
ance tests, data on technical characteristics of 
certain metals, wire rod and sheet data tables, 
standard tolerances for tantalum sheets, maxi- 
mum lengths per piece of tantalum tubing, 
working pressures, etc. Fully illustrated. Fan- 
steel Metallurgical Corp. 


253. NEON SIGN EQUIPMENT. Catalog 
No. 10 includes price sheets on neon trans- 
formers with descriptive folder, rating and 
data tables and similar information on rare 
gases and color combinations obtained with 
colored glass tubing, electrodes, neon porcelain, 
stands and clips, neon tube supports, time 
switches, flashes and animators and miscellan- 
eous replacement parts and other neon sign 
manufacturing equipment. Decla Sales Co. 


254. STEEL. Fifth Edition of booklet “Sizes 
We Roll” includes complete size data on sheets, 
strip, bars, plates, structurals and semi-finished 
steel, also reference tables useful in ordering 


steel. 64 pages. Inland Steel Oo. 
255. LACQUER. Bulletin No. 11, Fourth 
Edition, 16 pages, contains useful information 


on lacquers for metal and other surfaces, meth- 
ods of application, dipping lacquers and lacquer 
enamels. Hilo Varnish Corp. 


256. INSULATING VARNISHES. Catalog, 32 
pages, describes and illustrates characteristics 
and general uses of insulating varnishes; clear 
baking, black baking, air drying, core plate, fin- 
ishing, and sticking varnishes, also enamels. 
Conversion table, data and suggestions on stor- 
age and use, varnish troubles, their causes, also 
on containers and packages. Separate section 
reserved for description of Harvel insulating 
varnishes, manufactured in four types to meet 
requirements of manufacturers and maintainers 
of electrical apparatus. Cashew nut-shell liquid 
is the main constituent of a liquid which, when 
chemically combined with various ingredients 
produces maximum qualities of resistance.— 
Irvington Varnish & Insulator Co. 
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What's New in Electrical Patents 


A complete listing of recent electrical pat- 
ents arranged for ready reference accord- 
ing to 21 product groups. The alphabet- 
ical list on the last page offers a guide to 
those corporate patentees connected with 
the preceding listing by product groups. 
Individuals, as patentees, are not included. 


(A) Generation 


A-1 (2,023,112) Crystal Holder. 

A-2 (2,023,659) Wind Motor. 

A-3 (2,023,856) Generator Driv- 
ing Axle. 

A-4 (2,024,161) Magneto 
Generator. 

A-5 (2,025,144) Apparatus. 

A-6 (2,025,583) Regulating. 

A-7 (2,025, 584) Regulating. 

A-8 (2,026, 474) Generator. 


(B) Lines, Conductors, Insulators 


B-1 (2,022,827) Insulated Wire. 

B-2 (2,022,839) Conductor. 

B-3 (2,022,863) Arcing Guard. 

B-4 (2,022,962) Arc Extinguish- 
ing Device. 

B-5 (2,023,346) Static-Releasing 
Shoe. 

B-6 (2,023,512) Duplex Metal 
Article 

B-7 (2,023,582) Hard Rubber 


Coating. 

B-8 (2,023,583) Oil Supply Sys- 
tem for Cables. 

B-9 (2,023,808) Shielded Ce- 
mented Type Insulator. 

B-10 (2,023,998) Copper Wire 
Treatment for Enamelling. 

B-11 (2,024,144) Method of Sea- 
soning Cable. 

B-12 (2,024,305) Rolling of Elec- 
trical Conductors of Noncircular 
Cross Section. 

B-13 (2,024,416) Cable Marking 
Machine. 

B-14 (2,024,744) Circuit 
Breaker. 

B-15 (2,024,831) Insulator. | 

B-16 (2,024,862) Expansion 
Coupling for Cable Conduits. 

B-17 (2,025,321) Fusible Line- 
Tapping Device. 

60 (2,025,338) Lightning Rod. 

B-19 (2,025,346) Releasing 
Clamp. 

B-20 (2,025,540) Insulators. 

B-21 (2,025,662) Copper Alloys. 

B-22 (2,025,670) Reservoir. 

B-23 (2,026,209) Copper Alloy. 

B-24 (2,026,312) Supporting 
Device. 

B-25 (2,026,316) Impregnation 
of Insulating Materials. 


(C) Batteries 


533 998) Battery Cell. 
3,170) Storage Battery 


17) Battery Cell. 
15) Primary Cell. 


“ESCO” 


C-5 (2,024,288) Storage Battery 
Terminal Post. 

C-6 (2,024,637) Storage Battery 
Container. 

C-7 (2,024,988) Storage Battery. 

C-8 (2,025,028) Dry Cell. 

C-9 (2,025,149) Handle for Stor- 
age Battery ‘Cases. 

C-10 (2,025,363) Battery Test- 
ing Clip. 

C-11 (2,025,452) Electric Ac- 
cumulator. 

C-12 (2,025,482) Storage Bat- 
tery. 

C-13 (2,025,631) Dry Cell Bat- 
tery. 

C-14 (2,026,030) Separator for 
Storage Batteries. 

C-15 (2,026,193) Storage Battery 
Plate. 

C-16 (2,026,205) Automatic 
Safety Seal Battery Cell. 


(D) Control & Regulator Units 


D-1 (2,022,644) Rectifier. 

D-2 (2,022,715) Electric Clock. 

D-3 (2,022,874) Thermostatic 
Control Device. 

D-4 (2,022,907) Thermostatic 
Switch. 

D-5 (2,023,139) Automatic Re- 
versible Electric Switch. 

D-6 (2,023,157) Plug-In Coil 
Mounting. 

D-7 (2,023,166) Rectifier. 

D-8 (2,023,226) Rectifier Unit 
for Electrolysis Control. 

D-9 (2,023,382) Interposed Disk 
Rheostat. 

D-10 (2,023,517) Electrical Re- 
sistance Device. 

D-11 (2,023,522) Electrolytic 
Device. 

D-12 (2,023,544) Thermostatic 
Control for Electric Circuits. 

D-13 (2,023,603) Variable Re- 
sistance Element. 

D-14 (2,023,723) Carbon Pile 
Regulator. 

-15 (2,023,740) Electrical Re- 
sistance Apparatus. 

D-16 (2,023,748) Electrical Re- 
sistance Apparatus. 

D-17 (2,023,940) Thermostatic 
Device. 

D-18 (2,024,060) Electric Cur- 
rent Control Device. 

D-19 (2,024,162) Control Mech- 
anism. 

D-20 (2,024,216) Circuit 
Breaker. 

D-21 (2,024,217) Circuit 
Breaker. 

D-22 (2,024,240) Electrolytic 
Rectifier and Condenser. 


Copies of patents mentioned may be 
obtained by sending 15 cents for each 


MANUFACTURING, 
Avenue, New York City. Additional 
numbers, over five, are ten cents a copy. 
Those readers seeking a more specialized 
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D-23 (2,024,385) Heat-Cooler 
Thermostat. 

D-24 (2,024,471) Temperature 
Regulating Device. 

D-25 (2,024,737) Piezo-Electric 
Cell, 

D-26 (2,024,740) Means for Im- 
proving Commutation. 

D-27 (2,024,742) Underground 
Transformer Unit. 

D-28 (2,025,097) Temperature 
Control Apparatus. 

_ D-29 (2,025,136) Circuit Control- 
ling Apparatus. 

D-30 (2,025,315) Controller. 

D-31 (2,025,386) Electric Cir- 
cuit Breaker. 

D-32 (2,025,525) Circuit Inter- 
rupter. 

D-33 (2,025,548) Protective 
Means for Mercury Arc Devices. 

D-34 (2,025,553) Temperature 
Control Device. 

D-35 (2,025,593) Circuit Con- 
trolling Device. 

D-36 (2,025,681) Voltage Regu- 
lator. 

D-37 (2,025,781) Circuit Con- 
trolling Device. 

D-38 (2,025,831) Frictional 
Coupling for Circuit Controllers. 

D-39 (2,025,857) Circuit 
Breaker. 

D-40 (2,025,859) Oscillating 
Motor Circuit Controller. 

D-41 (2,025,872) Switch. 

D-42 (2,025,978) Electric Switch. 

D-43 (2,025,987) Automatic 
Rheostat Control. 

D-44 (2,026,184) Circuit Break- 
, Device. 

-45 (2,026,356) Electric Switch. 

D-46 (2,026,405) Variable Elec- 
trical Resistance Device. 

D-47 (2,026,415) Relay. 

D-48 (2,026,423) Constant Tem- 
perature Device. 

D-49 (2,026,424) Pressure Regu- 
lator. 

D-50 (Design 97,760) Trans- 
former. 


(E) Circuits, Systems, Apparatus 


E-1 (2,022,716) Automatic Fur- 
nace. 

E-2 (2,022,739) Cutting Ap- 
paratus. 

E-3 (2,022,755) Apparatus for 
Treating Molten Material. 

E-4 (2,022,826) Electric Control 
Apparatus for Fuel Burners. 

E-5 (2,022,848) Window Oper- 
ating Mechanism. 

E-6 (2,022,862) Controller. 

E-7 (2,022,879) Liquid Fuel 


Burner. 


service for 
subjects are invited to state their require- 
copy wanted to the Editor, ELECTRICAL ments. ELECTRICAL MANUFACTUR- 
ING is able to offer a supplementary 
and individualized coverage of this 
nature at a cost depending upon the 
service rendered. Address the Editor. 


the coverage of patent 


E-8 (2,022,968) 
Changing System. 

E-9 (2,022,969) Electrical Wave 
Production. 

E-10 (2,022,988) Oscillation 
Generator. 

E-11 (2,023,057) Wave-Band 
Filter. 

E-12 (2,023,070) Protective Sys- 
tem. 

E-13 (2,023,084) Regulating. 

E-14 (2,023,096) System of Dis- 
tribution. 

E-15 (2,023,097) Network Sys- 
tem of Distribution. 

E-16 (2,023,100) Electrical Con- 
version System. 

E-17 (2,023,101) Furnace. 

E-18 (2,023,106) Stock Consis- 
tency Regulator. 

E-19 (2,023,169) Quick Priming 
and Ignition "Attachment for Oil 
Burners. 

E-20 (2,023,243) Control Sys- 


em. 

E-21 (2,023,272) Electron Dis- 
charge Device. 

E-22 (2,023,290) 
Transmission Bank. 

E-23 (2,023,436) Arrangement 
for Producing Rectangular Alter- 
nating Currents. 

E-24 (2,023,494) Automatic 
Grinding of Crystals. 

E-25 (2,023,503) Remote Pres- 
sure Control Apparatus. 

E-26 (2,023,570) — Electrically 
Controlled Fastening Machine. 

E-27 (2,023,574) Counter Actu- 
ating Mechanism. 

E-28 (2,023,626) System of 
Electrical Distributions. 

E-29 (2,023,627) Apparatus for 
Controlling the Temperature of a 


uid. 

E-30 (2,023,653) Directional 
Power Relay Control Means. 

E-31 (2,023,662) Size Determin- 
ing Mechanism for Automatic Ma- 
chines. 

E-32 (2,023,777) Feed Control. 

E-33 (2,023,835) Electrified 
Stock Hurdle. 

E-34 (2,023,851) Speed Control 
for Shears for Cutting Rolled Ma- 
terial. 

E-35 (2,023,878) Circuit Con- 
trolling Arrangement. 

E-36 (2,023,921) Counter Actu- 
ating Device. 

E-37 x 023,952) Selective Mor 
ket Sys 
ee 38 “2. 023 955) Vending Ma- 
chine 

E-39 (2,024,012) Selective Con- 
trol System and Apparatus. 

E-40 (2,024,051) Picture Trans- 
mission System. 


Frequency 


Electrical 


MOTORS FOR HOISTS AND ELEVATORS 


SINGLE PHASE, POLYPHASE AND DIRECT (CURRENT 


Rugged and simplified construc- 


tion. 


Small diameter for limited head- 


room. 


Flanged mounting, built-in con- 
struction, or standard feet, 


desired. 


Motors for special hoisting re- 


quirements, and adapted to fit 


existing hoists. 
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Motors furnished with built-in 
MAGNETIC DISC BRAKES 
which lock the shaft whenever 
power is shut off from the motor. 

Long life of brake linings assured 


y large disc surface and highest 
only fireproof linings. 
Brake linings easily replaced. 


Compact, rugged, built-in con- 


struction, applicable to all types 
of motors. 


ELECTRIC SPECIALTY CO., STAMFORD,’ CONN. 





ELECTRICAL MANUFACTURING 
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.AND F-M MOTORS HAVE THEM ALL! 


EARLY anyone could make a motor. The 

fundamentals of motor design are in the 
textbooks of every engineering school. But more 
than fundamentals are required. 

It's the little things gleaned from long engineer- 
ing experience that make a great motor! The 
little things like one-piece phase group windings 
that have no soldered leads to melt out . . . self- 
locking cuff insulation to prevent slippage and 
. sealed- 


in leads that can’t pull out or short under strain 


6591 EA40.96 


protect windings under severe service . . 


PIIMPING AND 


in installation or operation ... dynamic rotor 
balancing and vibrometer tests for smooth running. 

You'll find all these little big things that make 
for longer motor life and more successful perform- 
ance in Fairbanks-Morse motors. The little big 
things that give you more for your money every 
time. Before you buy, investigate what extra 
advantages F-M motors can give you. Address 
Department E431, Fairbanks, Morse & Co., 900 
S. Wabash Ave., Chicago, Illinois. 34 branches 


at your service throughout the United States. 





WEIGHING EQUIPMEN?® 


E-41 (2,024,173) Electric Trans 
lating Circuit. 

E-42 (2,024,234) Compensator. 

E-43 (2,024,378) Remote Indi 
cation of Gas Pressure, Flows. 

E-44 (2,024,478) Proportioning 
Device for Liquids. 

E-45 (2,024,479) Proportioning 
Device for Fluids. 

E-46 (2,024,480) Proportioning 
Device for Fluids. 

E-47 (2,024,505) Rotary Switch 

E-48 (2,024,576) Wave Filter. 

E-49 (2,024,580) Communica- 
tion System. 

E-50 (2,024,581) Telegraph Toll 
System. 

E-51 (2,024,625) Fire Control. 

E-52 (2,024,656) Electropneu- 
matic Brake. 

E-53 (2,024,687) Electropneu 
matic Brake. 

E-54 (2,024,697) Control. _ : 

E-55 (2,024,706) Short Circuit 
Detector Kelay. 

E-56 (2,024,708) Electron Tube 
Type Tension Regulator. 

E-57 (2,024,712) Dispatcher’s 
Electric Display Board for Sys 
tems of Power Distribution. ; 

E-58 (2,024,713) System of 
Control. 

E-59 (2,024,716) Transformer 
Air-Blast Equipment. 

E-60 (2,024,725) Elevator Con- 
trol System. 

E-61 (2,024,731) Elevator Con 
trol System. 

E-62 (2,024,732) Elevator. 

E-63 (2,024,746) Current Regu 
lator. 

E-64 (2,024,792) Lever for Op- 
erating Variable Speed Boxes. 

E-65 (2,024,838) Control. ; 

E-66 (2,024,879) Race Starting 
Barrier. 

E-67 (2,024,900) Electrical Net- 
work System. E 

E-68 (2,024,953) Electric Trans 
lating Circuits. 

E-69 (2,024,957) 
Transmission System. 

E-70 (2,025,003) Metering Ap 
paratus for Mixing Machines. _ 

E-71 (2,025,019) Automatic 
Gain Control Circuits. 

E-72 (2,025,054) Course Chang- 
ing Means for Automatically 
Steered Ships. 

E-73 (2,025, 062) Control for 
Contour Reproduction. 

E-74 (2,025,078) Relay System. 

E-75 (2,025,115) Apparatus for 
Making Curved Safety Glass. 

E-76 (2,025,190) Multiplex Sig- 
naling. 

E-77 (2,025,264) Valve Operat- 
ing Mechanism. 

E-78 (2,025,292) Circuit Con 
trolling Device. : 

E-79 (2,025,471) Correction of 
Power Factor. . 

E-80 (2,025,526) Oil Burning 
Device. 

E-81 (2,025,542) Automatic 
Furnace Control System. 

E-82 (2,025,562) Control for 
Sheet Rolling Mills. 

E-83 (2,025,575) Control Sys- 
tem. 

E-84 (2,025,653) Circuit 
Breaker Apparatus. 

E-85 (2,025,679) Tape Puller 
Control. 

E-86 (2,025,749) Motor Con- 
trol System. 

E-87 (2,025,778) Telegraph 
Typewriter System and Apparatus. 

E88 (2,025,797) High Speed 
Keying. 


Electrical 


E-89 (2,025,863) Electric Weft 
Detector. 

E-90 (2,025,901) Shuttle Chang- 
ing Loom. 

E-91 (2,025,907) Instantaneous 
Circuit-Closing Device for Electric 
Shot Firing Machines 

E-92 (2,025,911) Inverter. 

E-93 (2,025,917) Apparatus for 
Use in the Manufacture of Swab- 
Equipped Bottle Closures. 

E-94 (2,026,023) Driving Mech 
anism. 

E-95 (2,026,114) Arrangement 
for Multiplex Radio-Frequency 
Traffic Over High Potential Lines. 

E-96 (2,026,124) Automatic 
Regulating System. 

E-97 (2,026,146) Actuated Weft 
Detector for Looms. 

E-98 (2,026,147) Actuated De 
tector for Shifting Shuttle Box 
Looms. 

E-99 (2,026,148) Weft Detector 
Actuated by Direct Light. 

E-100 (2,026,149) Photo-Electric 
Weft Detector for Shifting Shut- 
tle Boxes. 

E-101 (2,026,351) Fluid Braking 
Mechanism. 

E-102 (2,026,358) Electric Valve 
Converting Apparatus. 

E-103 (2,026,399) Heating Sys- 


em. 

E-104 (2,026,410) Control Sys 
tem. . 

E-105 (Reissue 19,788) Method 
for Melting Glass. 

E-106 (Reissue 19,797) Electric- 
al Switching Station. 


t 


(F) Testing, Measuring and In- 
struments 


F-1 (2,022,659) Electrically Con- 
trolled Scale Mechanism. 

_F-2 (2,022,790) Frequency In- 
dicating System. 

F-3 (2,022,919) Electric Cell 
Testing Tool. 

F-4 (2,023,164) Method and Ap- 
eoreees for Determining Molecular 

eights of Gases or Vapors. 

F-5 (2,023,228) Magnetic Flux 
Generation and Magnetic Testing. 

F-6 (2,023,244) Balance Indi- 


ator. 

F-7 (2,023,488) Apparatus for 
Determining the Rate of Muscu- 
lar and Mental Coordination. 

F-8 (2,023,731) Combustible Gas 
Analysis Apparatus. 

F-9 (2,023,860) Electrical Meas 
uring Instrument. 

F-10 (2,023,916) Combination 
Fuse Pulling Pliers and Test 
Light. 

F-11 (2,024,230) Displacement 
and Acceleration Apparatus. 

F-12 (2,024,621) Gyrocompass. 

F-13 (2,024,720) Testing Ap- 
paratus. 

F-14 (2,024,793) Automatic 
Registering Device for Measuring 
Instruments and Appliances. 

F-15 (2,024,799) Apparatus for 
Measuring Time Intervals. 

F-16 (2,024,819) Apparatus for 
Carrying Out Electrometric An- 
alysis. 

F-17 (2,024,966) Electric and 
Magnetic Measuring Device. 

F-18 (2,025,015) Pyrometer. 

F-19 (2,025,121) Apparatus for 
Testing Combustion. ; 

F-20 (2,025,208) Timing Axis 
for Cathode Ray Oscillators. 


c 


KANTHAL 


A new super resistance alloy — 





carries forward from the point where 

other alloys stop. It provides— 
Better Operating Efficiency 
Longer Life 

than nickel-chromium alloys. 


Where KANTHAL is “‘too good” 
we urge the use of Jelliff's nickel- 
chromium alloys which we make in 
all standard grades in wire and ribbon 
form, also manganese, monel and 
special alloys. 


THE C. O. JELLIFF MFG. CORP. 
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F-21 (2,025,580) Compass. 

F-22 2,025,617) Temperature 
Measuring Appliance for Hot 
Fluid Masses. 

F-23 (2,025,719) Method and 
Apparatus for Measuring Small 
Displacements. 

F-24 (2,025,774) Gauge. 

F-25 (2,025,897) Earth Inductor 
Compass. 

F-26 (2,026,079) Device for 
Testing Thermostats. 

F-27 (2,026,137) Apparatus for 
Testing Vapor-Lock. 

F-28 (2,026,179) Fuel Calori 
meter and Process. 

F-29 (2,026,180) Fuel Calori 
meter. 

F-30 (2,026,299) Electrical Liq- 
uid Level Indicator. 

F-31 (2,026,329) Reading Ma- 
chine. 

F-32 (2,026,330) Reading Ma- 
chine. 

F-33 (2,026,375) Temperature 
Indicator. 

F-34 (2,026,421) Frequency Re 
sponsive Apparatus. 

F-35 (Design 97,827) Design for 
a Photoelectric Exposure Meter. 


(G) Electronics, Tubes 


G-1 (2,022,984) Mount for Elec 
tron Discharge Devices. 

G-2 (2,023,190) Socket for Vac- 
uum Tubes and the Like. 

G-3 (2,023,453) Circuit for Dis- 
charge Tubes. 

G-4 (2,023,707) Method of Ob- 
taining Emissive Coatings. 

G-5 (2,023,931) Method of 
Mounting Tubular Electrodes In- 
side the Vessels of Space Dis- 
charge Devices. 

G-6 (2,024,172) Gaseous Dis- 
charge Converter with Control 
Grids. 

G-7 (2,024,332) Discharge Tube 
Having a Metal Envelope. 

G-8 (2,024,585) Manufacture of 
Electron Discharge Devices. 

G-9 (2,024,695) Electron Dis- 
charge Tube. 

G-10 (2,024,762) Light Sensitive 
Tube. 

G-11 (2,024,979) Cathode Ray 
ae. 

-12 (2,025,075) Electron Dis- 
charge Device. 

G-13 (2.025,163) Tube Tester. 

G-14 (2,025,461) Electrical Dis- 
charge Device. 

G-15 (2,025,578) Electric Dis- 
charge Apparatus. 

G-16 (2,026,420) Vacuum Tube 
Socket. 


(H) Radio, Television, Wireless 


H-1 (2,022,805) Radio Receiver. 

H-2 (2,023,005) Radio Dial 
Mechanism. 

H-3 (2,023,217) Television Scan- 
ning Apparatus. 

H-4 (2,023,222) Ringing Circuit 
for Radio-Transmitters. 

H-5 (2,023,439) Radio Receiving 
System. 

H-6 (2,023,446) Signaling. 

H-7 (2,023,448) Muted Auto- 
matic Volume Control Circuit. 

H-8 (2,023,449) Muted Auto- 
matic Volume Control Circuits. 

H-9 (2,023,458) Muted Auto- 
matic Volume Control. 

H-10 (2,023,504) Radio Receiv- 
ing Apparatus. 





H-11 (2,023,505) Synchronous 
Device. 

H-12 (2,023,509) Automatic Sta- 
tion Selector. 

H-13 (2,023,510) Automatic Sta- 
tion Selector. 

H-14 (2,023,853) Tuning Device 
for Radioreceivers. 

H-15 (2,023,891) Radio Direc- 
tion Finder. 

_ H-16 (2,023,935) Band-Spread- 
ing Tuning Device. 

H-17 (2,023,947) Radioanalyzer. 

H-18 = (2,023,974) Radiocom- 
munication. 

H-19 (2,024,002) Radio Tuning 
and Selectivity Control. 

H-20 (2,024,017) Radioreceiver. 
_ H-21 (2,024,158) Radio Signal- 
ing System. 

H-22 (2,024,139) Receiving Sys- 
tem. 

H-23 (2,024,152) Receiving Sys- 
tem. 

H-24 (2,024,181) Receiving Sys- 
tem. 

H-25 (2,024,195) Radio Program 
Apparatus. 

H-26 (2,024,219) Signaling. 

H-27 (2,024,321) Means for 
Controlling Tone of Radio Set. 

H-28 (2,024,446) Volume Con- 
trol Circuit. 

H-29 (2,024,614) High Fre- 
quency Receiver of the Super- 
heterodyne Type. 

H-30 (2,024,790) Television Ap- 
paratus. 

H-31 (2,024,807) Radio Appa- 
ratus. 

_ H-32 (2,024,816) Radio Receiv- 
ing System. 

H-33 (2,024,833) Program Se- 
lector for Radio Sets. 

_ H-34 (2,024,902) Radio Receiv- 
ing Apparatus. 

H-35 (2,025,027) Television Sys- 
tem and Apparatus. 

H-36 (2,025,093) Inductance. 

H-37 (2,025,104) Radio Course 
Indicator. 

H-38 (2,025,128) Band Pass 
Network. 

H-39 (2,025,129) High Frequen- 
cy Translating Circuit. 

H-40 (2,025,143) System for 
Reception by Television. 

_H-41 (2,025,186) Apparatus Used 
with Modulated Oscillations. 

H-42 (2,025,212) Radio Trans- 
mitting Arrangement for Deter- 
mining Bearings. 

H-43 (2,025,218) Remote Con- 
trol Apparatus for Radioreceivers. 

H-44 (2,025,400) Volume Con- 
trol Circuits. 

H-45 (2,025,610) Frequency 
Multiplication System. 

H-46 (2,025,645) Multifrequency 
Tuning System. 

H-47 (2,025,783) Remote Con- 
trol Apparatus. 

H-48 (2,025,912) Signaling Sys- 
tem Employing Glow Discharges. 
_ H-49 (2,026,005) Radiotransmis- 
sion. 

H-50 (2,026,060) Shield for 
Radio and Like Apparatus. 

H-51 (2,026,075) Simplified Se- 
lective Circuits. 

H-52 (2,026,102) Silent Tuning 
System for Radioreceivers. 

H-53 (2,026,123) Improved Di- 
rection Finder Balancer. 

H-54 (2,026,254) Radio Direc- 
tion Finder. 

H-55 (2,026,357) Automatic Vol- 
ume Control. 

H-56 (2,026,359) Directive Re- 


ceiver. 


KANTHAL 


A-1 


A 


THREE GRADES 


2462°F for electric furnaces 
and high temperature heat 
treating installations. 


2372°F for industrial use and 
domestic appliances—higher 
temperatures, longer life. 


2100°F has longer life at 
equivalent temperatures and 
is lower in cost than nickel- 
chromium alloys. 


» SOUTHPORT, CONNECTICUT 
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and manufacture of any product 


ya preference for products 
made of steel has become so pro- 
nounced that manufacturers no longer 
ask, “Is the use of Cold Rolled Strip 
Steel a good thing for my products?” 
But, rather they ask, “Can I 
possibly adapt Cold Rolled 
Strip Steel to the fabrication 
of my products?” 

The refrigerator salesman 
boasts of the all-steel con- 
struction of his product... 
the office equipment manu- 
facturer announces complete 





office suites of all-steel construction. 
Adapted for nearly every purpose of 
stamping, drawing, or rolling, Amer- 
ican Quality Cold Rolled Strip Steel 
has replaced more costly materials . . . 
helped increase sales and de- 
velop new markets. 

All the more reason for 
consulting our metallurgical 
department on the various 
applications of Cold Rolled 
Strip Steel, before designing 

. or redesigning any of 
your products. 


AMERICAN STEEL & WIRE COMPANY 


208 S. La Salle Street, Chicago - 


Empire State Building, New York 


Pacific Coast Distributors; Columbia Steel Co., San Francisco 
Export Distributors: United States Steel Products Company, New York 


United States Steel Corporation Subsidiaries 


UNITED STATES STEEL 






FEBRUARY, 1936 

















H-57 (2,026,361) Receiver 


H-58 (2,026,371) System for 
Radio Frequency Amplification. 

H-59 (2,026,372) Amplifier 

H-60 (2,026,379) System of 


Pulse Transmission 

H-61 (2,026,382) 
Control. 

H-62 (2,026,394) Radioreceiver. 

H-63 (2,026,495) Tone Control. 

H-64 (Reissue 19,784) Aerial for 
Radio receiver. 

H-65 (Design 97,690) Design for 
a Cabinet for Phonographs. 

H-66 (Design 97,691) Design for 
a Cabinet for Phonographs. 

H-67 (Design 97,692) Design for 
1 Cabinet for Phonographs. 

H-68 (Design 97,740) Design for 
a Radio Dial Window. 

H-69 (Design 97,857) Design for 
a Radiocabinet. 


(1) Motive Power, Magnets 


I-1 (2,022,696) Printing Ma- 
chine. 


Transmitter 


[-2 (2,023,017) Pump Unit. 

I-3 (2, 023, 138) Pump. 

I-4 (2,023,237) Condenser Motor. 
[-5 (2,023,245) Frequency 


Changer. 

1-6 (2,023,255) Electric Valve 
Operated Motor. 

I-7 (2,023,259) Electric Machine. 

I-8 (2,023,294) Paper Carriage 
Drive. 

1-9 (2,023,326) Starting System 
for Alternating-Current Motors. 

I-10 (2,023,347) Roll Grinder 
for Leather Dressing Machines. 

I-11 (2,023,355) Electromagnetic 
Operating Mechanism. 

[-12 (2,023,481) Motor Suspen- 
sion, 

I-13 (2,023,799) Compressor. 

I-14 (2,023,841) Two-Motor Con- 
trol for Screw Feed Machine Tool. 
_1-15 (2,023,846) Motor Suspen- 
s10n. 

I-16 (2,024,120) Automatic Sew- 
ing Machine. 

I-17 (2,024,127) Motor Support. 

I-18 (2,024,300) Combined Door- 
Opener and Door Check. 

I-19 (2,024,302) Motor Mount- 


g. 

I-20 (2,024,424) Machine for 
Processing Material and Method 
of Controlling the Operation. 

I-21 (2,024,703) Trench Pump. 

I-22 (2,024,726) Dual-Voltage 
Explosionproof Motor, 

1-23 (2,024,740) Means for Im- 
proving Commutation. 

I-24 (2,024,745) Laminated 
Punching with Small Air-Gap Be 
tween Teeth. 

I-25 (2,024,855) Power Driven 
Swing. 

I-26 (2,025,082) Template-Con- 
trolled Apparatus. 

I-27 (2,025,098) Brake For 
Electric Motors. 

I-28 (2,025,122) Motion Repro- 
ducing Unit. 

I-29 (2,025,187) Lubricating. 

I-30 (2,025,287) Vibrating 
Motor. 

I-31 (2,025,324) Switch. 

I-32 (2,025,487) Transmission 
Control. 

I-33 (2,025,560) 
Current Motor. 

I-34 (2.026.154) Textile Mech- 
anism. 

I-35 (2,026,363) Electric Web 
Cutting Machine. 


in 


Alternating 


1-36 (2,026,365) Machine for 
Winding Field Coils 

I-37 (2,026,513) Electromagnet 
ic Brake. 


(J) Lighting, Lamps, Fixtures 
J-1 (2,022,747) 


Incandescent 


Lamp. 
J-2 (2,023,283) Electric Fixture. 
J- 3 «2, 02. 3,475) Automatic Feed 
for High Intensity Arc Lamps. 
J-4 2, 023,541) Lamp Bracket 
7 5 (2,023,558) Neon Tube 
J-6 (2,023,625) Slade Holder 


and Lamp Hanger. 

J-7 (2,023,628) Apparatus for 
Manu facturing Electric Lamps. 
(2,023,708) Beacon. 
(2,023,819) Room Light. 

(2,023,848) Fire Extin 


0 
e 
1 (2,024, 011) Lighting. 
2 (2,024,225) Flash Light. 
3 (2,024,281) Light. 
4 (2,024,311) Mercury Va 
Lamp. 
J-15 (2. 024,318) Arc Lamp. 
J-16 (2,024,331) Fixture Hanger. 
-17 (2,024,384) Bracket. 
-18 (2,024,529) Gaseous Con- 
duction Lamp. 
J-19 (2,024,562) Lamp. 
‘J-20 (2,024,655) Bridge Lamp. 
J-21 (2,024,897) Spotlight. 
J-22 (2,025,023) Electric Dis- 
charge Lamp. 
J-23 (2.025, 064) Spotlight. 
J-24 (2,025,182) Ultraviolet 
Lamp. 
J-25 (2,025,565) 
Lamp. 
J-26 (2,025,579) Exhausting and 
Gas-Filling Machine. 
-27 (2,025,585) Method of Op- 
erating Vapor Electric Lamps. 
J-28 (2,025,588) Lamp Bulb. 
J-29 (2,025,601) Lamp Stand 
ard and Fixture. 
J-30 (2,025,819) Lamp Shade 
Holder. 
J-31 (2,025,862) Illuminating. 
J-32 (2,025,934) Electric Glow 
Discharge Device. 
J-33 (2,025,982) Light Projector. 
J-34 (2,026,009) Make-Up Mir- 
ror Device. 
J-35 (2,026,010) Make-Up Mir- 
ror Device. 
J-36 (2,026,164) Lamp. 
J-37 (2,026,407) Lighting. 
J-38 (2,026,408) Electric Dis- 
charge Device Circuit. 
J-39 (Design 97,726) Design for 
an Electric Lamp or the Like. 
J-40 (Design 97,834) Design for 
a Lighting Fixture Reflector. 
J-41 (Design 97,862) Design for 
a Lamp Base or Similar Article. 
J-42 (Design 97,878) Design for 
an Adjustable Stand Lamp. 
J-43 (Design 97,934) Design for 
a Lighting Fixture. 
J-44 (Design 97,941) Design for 
a Bathroom Bracket. 
J-45 (Design 97,996) Design for 
a Lighting Fixture. 
J-46 (Design 97,997) Design for 
a Lighting Fixture. 
J-47 (Design 98,031) Design for 
a Lighting Fixture. 


Incandescent 


(K) Heating, Refrigeration 


K-1 (2,022,662) Heating Device. 
K-2 (2,022,764) Refrigerating. 
K-3 (2,022,771) Refrigerating. 
K-4 (2,022,787) Refrigerating. 


Your inquiries will receive 


the prompt and courteous 


STi MeL Mel ae -Y- Tatra 


of 


DESIGN 


ENGINEERING 
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better plastic 


NEILLITE 


manufactured and molded exclusively at our plant 


WATERTOWN MANUFACTURING CO. 


K-5 (2,023,595) Electric Oven 

K-6 (2,023,665) Continuous Vul 

anizing of Rubber Goods. 

K-7 (2,023,786) Water Heating. 

K- 8 (2,023,863) Heating Appa- 
ratus for Doughnut Machines. 

K-9 (2,023,875) Electric Heat- 
ing Element. 

K-10 (2,024,062) Roaster. 

K-11 (2,024,386) Electric Oven. 

K-12 (2,024,554) Apparatus 
for V ulcanizing Tires. 

K-13 (2,024,714) Furnace. 

K-14 (2,024,783) Electric 


Water Heater. 

K-15 (2,024,854) 
Treating Substances. 

K-16 (2,024,906) Heating Elec- 
trically Conducting Boies. 

K-17 (2,024,977) Refrigerator. 

K-18 (2,025,074) Device for 
Starting Combustion in Oil 
Burners. 

K-19 (2,025,134) Program Con- 
trol of Nitriding. 

K-20 (2,025,456) 
Apparatus. 

K-21 (2,025,515) Electric Oven. 

K-22 (2,025,534) Electromotive 
rhermometry. 

K-23 (2,025,586) Heated Rug. 

K-24 (2,025,685) Cooking Ma- 
chine. 

K-25 (2,025,760) Refrigerator. 

K-26 (2,026,412) Electric Heater. 


(L) Household and Portable 
Appliances 


2,022,438) Suction Cleaner. 

(2 ,022 ,491) Foot-Operated 
r Controller. 
-3 (2,022,518) Electric Heater. 

L-4 (2,022,519) Method of 
Making Electric Heating Pads. 

L-5 (2,022,531) Fuse for an 
Electrically Heated Device. 

L-6 (2,022,546) Power Hammer. 

L-7 (2,022,637) Washing Ap- 
paratus. 

L-8 (2,022,920) Revolving Fan. 

L-9 (2,022,940) Apparatus for 
Cooking. 

L-10 (2,022,986) Stand for Elec- 
tric Irons. 

L-11 (2,023,107) Washing Ma- 
chine. 

L-12 (2,023,111) Silent Fan. 

L-13 (2,023,113) Range Control. 


Means for 


Refrigerating 


-1 ( 
-2 
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L 
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L-14 (2,023,114) Range Control. 
L-15 (2,023,115) Range Control. 
L-16 (2,023,116) Range Control. 
L-17 (2,023,117) Range Control. 
L-18 (2,023,118) Range Control. 
L-19 (2,023,119) Range Control. 
L-20 (2,023,327) Flatiron. 
L-21 (2,023,377) Switch. 
_L-22 (2,023,412) Massaging De- 
vice. 
3 (2,023,460) Agitating Ma- 


L-24 (2,023,709) Dishwashing. 

L-25 (2,023,791) Lifting Means 
for Waffle Irons. 

L-26 (2,023,867) 
Cleaner. 

.-27 (2,023,902) Suction Clean- 
er Current Supply Mechanism. 

L-28 (2,023,950) Animal Train- 
ing Device. 

L-29 (2,024,143) 
Cleaner. 

L-30 (2,024,153 
Control Device. 

L-31 (2,024,260) 
Cleaner. 

T.-32 (2,024,261) 
Cleaner. 


Vacuum 


Suction 
Temperature 
Suction 


Suctian 
































































L-33 (2,024,276) Rotary Tool 

L-34 (2,024,282) Food Handling 
Apparatus. 

L-35 (2,024,340) Telescopic Ro- 
tor Agitator. 

L-36 (2,024,367) 
Cleaner. 

L-37 (2,024,371) Adjustable 
Thumb Rest for Sadirons. 

L-38 (2,024,383) Food Mixer 
and Fruit Juice Extractor. 

_L-39 (2,024,454) Cooking Uten- 
sil. 

L-40 (2,024,684) Motor-Driven 
Hammer. 

L-41 (2,024,812) Glass and 
Tumbler Cleaner and Washer. 

L-42 (2,024,856) Flatiron. 

L.-43 (2,024,860) Self Contained 
Electric Knife Sharpener. 

L-44 (2,024,876) Temperature 
Control Device. 

L-45 (2,024,933) Slicing Ma- 
chine. 

L-46 (2,024,939) Shoe for Iron- 
ing Machines. 

L-47 (2,025,085) Electric Cook- 
ing Apparatus. 

L-48 (2,025,216) Air Condition- 
ing Device. 

L-49 (2,025,302) Coffeepot. 

L-50 (2,025,318) Vibrator. 

L-51 (2,025,509) Soldering Iron. 

L-52 (2,025,571) Washing Ap- 
paratus. 

1-53 (2,025,894) Electric Clock. 

L-54 (2,025,898) Broiler. 

L-55 (2,025,899) Combined Elec 
tric Broiler and Heater. 
L-56 (2,025,946) 

Cleaner. 

L-57 (2,026,006) Surface-Treat- 
ing Machine. 

L-58 (2,026,070) Alarm Clock. 

L-59 (2,026,240) Drink Mixer. 

L-60 (2,026,286) Baking and 
Searing Plate. 

L-61 (2,026,368) Electric Clock 

L-62 (2,026,406) Vacuum 
Cleaner. 

L.-63 (2,026,422) Dampening and 
Steaming Assembly for Pressing 
Irons. 

L-64 (Reissue 19,787) Wash- 
ing Machine. 

L-65 (Design 97,396) Design for 
a Toaster Casing. 

L-66 (Design 97,397) Design for 
a Combined Waffle Iron and Tray. 

L-67 (Design 97,419) Clock. 

L-68 (Design 97,433) Design 
for an Ironing Machine. 

L-69 (Design 97,453) Design 
for a Clock Case. 

L-70 (Design 97,488) Design 
for a Clock Case. 

L-71 (Design 97,494) Design 
for a Clock Case. 

L-72 (Design 97,500) Clock. 

L-73 (Design 97, 530) Design 
for a Buffet Grill Stove. 

L-74 (Design 97,544) Design 
for a Waffle Iron. 

L-75 (Design 97,546) Design 
for a Hood for Ironing Machine. 

L-76 (Design 97,601) An Air 
Propeller for Electric Fans. 

L-77 (Design 97,659) Toaster. 

L-78 (Design 97,660) Design 
for a Table Cooker. 

L-79 (Design 97,661) Design 
for a Waffle Iron. 

L-80 (Design 97,753) Design 
for a Clock Case. 

L-81 (Design 97,775) Design 
for a Clock Case. 

L-82 (Design 97,777) Design 
for a Lighted Electric Razor. 
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L-83 (Design 97,780) Design 
for a Clock Case. 

L-84 (ene 97,781) Design 
for a Clock Cas 

L-85 lien 97,782) Design 
for a Clock Case. 

L-86 (Design 97,851) Design 


for a Cabinet for a Refrigerator. 


L-87 (Design 97,875) Design 
for a Refrigerator Cabinet. 
L-88 (Design 97,879) Design 


for a Waffle Baker. 

L-89 (Design 97,939) Design 
tor a Timer Case. 

L-90 (Design 97,952) 
for a Timer Case. 

L-91 (Design 97,976) Design 
for a Coffee Urn. 

L-92 (Design 97,977) Design 
for a Percolator or the Like. 

L-93 (Design 97,990) Design 
for a Casing for a Suction Cleaner. 

L-94 (Design 98,024) Design 
for a Casing for a Suction Cleaner. 


(M) Business Machines 


M-1 (2,022,658) Stock Quota- 
tion Projecting Machine. 

M-Z (2,023,130) Card Printer. 

M-3 (2,023,376) Card Punch- 
ing Machine. 

M-4 (2 024,006) Keyboard Per- 
forator and Counter. 

M-5 (2,024,211) Combination 
Projector and Typewriter. 

M-6 (2,025,602) Sorting Ma- 
chine for Record Cards. 

M-7 (2,025,764) Record Card 
Controlled Machine. 


Design 


(N) Automotive Equipment 


N-1 (2,022,958) 
Lock. 

N-2 (2,023,393) Rear Light for 
Automobiles and Other Vehicles. 

N-3 (2,023,471) Headlight. 

N-4 (2,023,486) Stop Light. 

N-5 (2,023,639) Semiautomatic 
Starter Control. 

N-6 (2,023,719) 
Panel for Automobiles. 

N-7 (2.023.806) Bumper Signal. 

N-8 (2,023,845) Motor Vehicle 
Rear Lamp 

N-9 (2.023, 892) Method af 
Eliminating Knocking in Internal 
Combustion Engines. 

N-10 (2,023,936) Oil = Level 
Actuated Engine Speed Control. 

N-11 (2,023,954) Electric Light- 
ing System for Automobiles. 

N-12 (2,024,015) Ignition for 
Internal Combustion Engines. 

N-13 (2,024,084) Headlight. 

N-14 (2,024,387) Glaw Plug. 

N-15 (2,024, 388) Insulated Elec- 
trode for Spark Plugs. 

N-16 (2,024,427) Starting Inter- 
nal Combustion Engines. 
N-17 (2,024,619) 

Starter Control. 
N-18 (2,024,630) Ignition. 
N-19 (2,024,645) Carburetor. 
N-20 (2,024,722) Automatic 
Ignition- Boosting Device. 
N-21 (2,024,814) Connector. 
N-22 (2.024817) Signaling De- 
vice for Vehicles. 


Automobile 


Instrument 


Automatic 


_N-23 (2,024,858) Warning 
Light. 
N-24 (2,024,896) Automobile 


Ignition Device. 

N-25 (2,024,926) Oil Pressure 
Switch. 

N-26 (2,025,106) Warning Sig- 
nal and Control for Road Vehicles. 
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N-27 (2,025,191) Circuit Break- 
er Lever. 


N-28 (2,025,202) Combustion 
Engine. 
N-29 (2,025,203) Combustion 
Engine. 


N-30 (2,025,235) Circuit Inter- 
rupter. 

N-31 (2,025,349) Signal for Left 
Turn. 

N-32 (2,025,523) Automatic 
Transmission System and Auxili- 
ary Controls Therefore. 

N-33 (2,025,624) Vehicle Direc- 
tion Signal. 

N-34 (2,025,877) Engine Start- 
ing Mechanism 

N-35 (2,025,910) Engine Start- 
ing nearer 

36 (2,025,914) Spark Plug. 

N-37 2" 025,952) Casing Hold- 
ing Display Matter for Motor Ve- 
hicles. 

N-38 (2,025,976) 
Wheel Circuit Closer. 

N-39 (2,025,977) Circuit Closer 
for Steering Wheels. 

N-40 (2,025.979) Circuit Closer 
for Steering Wheels. 

N-41 (2,025,980) Circuit Closer 
for Steering Wheels. 

N-42 (2,025,981) Multiple 
Circuit Closer for Steering Wheels. 
N-43 (2,025,994) Spark Plug. 

N-44 (2,026,095) Starter for 
Motor Vehicles. 

N-45 (2,026,143) Spark Plug. 

N-46 (2,026,344) Breaker Arm. 

N-47 (2.026,450) Semiautomatic 
Starting Control. 

N-48 (2,026,490) Connector. 

N-49 (Design 97,887) Face Plate 
for Motor Signals. 


Steering 


(O) Railway 


O-1 (2,022,708) Railway Traffic 
Controlling Apparatus. 

O-2 (2,022,720) Railway Traffic 
Controlling Apparatus. 

O-3 (2,023,301) Track Shunting. 

O-4 (2.023,317) Rail Bond. 

O-5 (2,023,635) Railway Brak- 
ing Apparatus. 

O-6 (2,023,906) Air Tram Sys- 
tem of Transportation. 

QO-7 (2,024,061) Automatic Sig- 
naling Apparatus. 

O-8 (2,024,531) Booster 

O-9 (2,024,664) Railway Train 
Operating System. 

O-10 (2,024,784) Railroad Wash- 
out Safety Signal. 

O-11 (2,024,845) Device for use 
in Operating Track Relays. 

O-12 (2,024,935) Railway Brak- 
ing Apparatus. 

QO-13 (2,024,980) Railway Track 
Circuit Apparatus. 

O-14 (2,025,005) Multiple Con- 
trol Apparatus. 

O-15 (2,025,026) Rail Bond. 

O-16 (2,025,265) Railway Traffic 
Controlling Apparatus. 

O-17 (2,025,468) Vehicle Driven 
by Internal Combustion Engines 
Through Electric Transmission. 

O-18 (2,025,574) Railway Track 
Switch Controlling Apparatus. _ 

O-19 (2,025,813) Electrical Dis- 
tribution System. 


0-20 (2,026,015) Magnetic 
Brake Structure. : 
O-21 (2,026,063) Automatic 


Temperature Differential Control. 
O-22 (2.026,071) Automatic 
Switch Control. 


ur Product Is On 
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O-23 (2,026,076) Axle Generator 
Drive. 

0-24 (2,026,486) Automatic 
Block Signal for Railroads. 

O-25 (2,026,439) Railway Traffic 
Controlling System. 

0-26 (2,026,496) Railway Traf- 
fic Controlling Devices. 

O-27 (2,026,497) Railway Track 
Circuit. 

O-28 (2,026,502) 


Interlocking 
System for Railroads. 


(P) Signaling, Signs, Advertising 
_P-1 (2,022,684) Advertising 


ign. 

P-2 (2,022,758) Ground Detect- 
ing Arrangement. 

P-3 (2,022,991) Alarm Trans- 
mitting System. 

P-4 (2,023,221) Transmitting 
Measurements to a Remote Point. 

P-5 (2,023,282) Sign. 
P-6 (2.023.573) Sidewalk Sign. 
P-7 (2,023,680) Signal Control. 
2.8 (2,024,074) Sizn System. 
9 (2 2,024 ,409) Electric Sign. 
P-10 (2, 024,948) Signalinz. 

-11_ = (2, 025 4041) Electromag- 
netic Vibrator. 

P-1Z2 (2 025,109) Inspection De- 
vice for Flat Work Ironers. 

P-13 (2,025.269) Signaling. 

P-14 (2,025,274) Annunciator. 

P-15 (2,025,356) Display. 

P-16 (2,025,361) Advertising 
Device. 

P-17 (2,025,638) Flashing Light. 

P-18 (2,025,818) Display. 

P-19 ON 026,221) upervisory 
Switch. 

P-20 (2,026,328) Sign. 

P-21 (Reissue 19,775) Control 
Device for Alarm Mechanism. 

P-22 (Design 97,877) An Illu- 
minated Wreath Ornament. 


(Q) Recording, Reproduction 


Q-1 (2,022,665) Plastic Sound 
Reproduction System. 

Q-2 (2,022,902) Acoustic and 
Cinematographic Apparatus. 

Q-3 (2,022,903) Cabinet for Mo- 
tion Picture Projection. 

Q-4 (2,022,983) Control Circuit. 

QO-5 (2,023,065) Motion Picture 
Apparatus. 

Q-6 (2,023,121) Printing Tele- 
graph Apparatus. 

Q-7 (2,023,420) Control System. 

0-8 (2,023,581) Sound Picture 
Projector. 

Q-9 (2,023,649) Device for Re- 
cording and Reproducing Films. 

Q-10 (2,023,770) Sound Film 
Equipment. 

Q-1 (2,023,949) 
Printer. 

Q-12 (2,023,970) Projection Sys- 
tem and Method. 

QO-13 (2,024,080) Light Source 
for Recording Sound on Film. 

Q- “ &. 024,081) Composite Pic- 
ture 

Q- . * (2,024,563) Process for 
Reproduction of Sounds Recorded 
by Photograms. 

Q-16 (2,024,608) 
Picture System. 

O-17 (2,024,609) Sound Picture 
System. 

Q-18 (2,024,660) 
Film-Threading Control. 

Q-19 (2,024.661) For Control- 
ling Photographic Exposures. 
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(R) Processing, Plating, Welding 


R-1 (2,022,650) 
Peroxide Process. 

R-2 (2,022,699) Apparatus for 
Manufacturing Welded Tubing. 

R-3 (2,022,798) Manufacture of 
Coated Aluminum Articles. 

R-4 (2,023,051) Automatically 
Controlled Electric Circuit. 

R-5 (2,023,085) Welding. 

R-6 (2,023,086) Welding. 

R-7 (2,023,191) Abrasive. 

R-8 (2,023,364) Metal Coated 
Ferrous Article. 

R-9 (2,023,365) Automatic Al- 
ternating-Current Welder. 

R-10 (2,023,424) Metallurgy. 

R-11 (2,023,478) Process for 
Treating Dough Products. 

R-12 (2,023,631) Electric Weld- 
ing Control Device. 

R-13 (2,023,637) Apparatus for 
Promoting Chemical heactions in 
the Electrical Discharce. 

R-14 (2,023,668) Electroplating. 

R-15 (2,023,685) Method of Pre- 
serving Dead Bodies. 

R-16 (2,023,754) Process for the 
Cracking of Heavy Oils. 

R-17 (2,023.818) Coated Steel 
Electrode for Arc Welding. 

R-18 (2,023,897) For Manufac- 
turing Electrically Welded Tubing. 

R-19 (2,024,019) Electric Weld 
Contrclling Device. 

R-20 (2,024,086) Process for 
Producing a Printing Plate. 

R-21 (2,024,164) Arc Welding 
Electrode. 

R-22 (2,024,207) 
Treating Device 

R-23 (2,024, 210) High Voltage 
Electrolytic Couple. 

R-24 (2,024,226) Apparatus for 
Treating Gas. 

R-25 (2,024,242) For Producing 
Anhydrous Magnesium Chloride. 

R-26 (2,024,445) Welding. 
_R-27 (2,024,542) Timing De- 
vice. 

R-28 (2,024,597) Welding Ma- 
chine. 

R-29 (2,024,686) Welded Seam. 

R-30 (2,024,965) Welding. 

R-31 (2,025,155) Welding Elec- 
trode. 

R-32 (2,025,205) Arc Welding. 

R-33 (2,025,206) Welding Elec- 
trode. 

R-34 (2,025,207) Welding. 

R-35 (2,025,243) Method and 
Apparatus for_ Preventing Ac- 
cumulation of Foreign Matter in 
or on Beer Handling Equipment. 

R-36 (2,025,528) Coating With 
Chromium. 

R-37 (2,025,674) Apparatus for 
Making Alcoholic Beverages. 

R-38 (2,025,741) Electrically 
Welding Thin Metal. 

R-39 (2,025,744) Apparatus for 
Electric Spot Weldinz. 

R-40 (2,025,785) Process of and 
Apparatus for Weldin 

R-4 (2,026,122) 
Welding 


R42- (2, 026,333) Spot Welded 
Cylinder. 

R-43 (2,026,418) Welding Rod. 

R-44 (2,026,466) Electrolytic 
System for the Production of 
Aluminum. 

R-45 (2,026,467) Weldrod and 
Process of Welding. 

R-46 (2,026,468) Weldrod. 

R-47 (Reissue 19,773) Electro- 
cleaning Process. 


Hydrogen 


Active Ray 


Projection 
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WHICH MOTOR 


FOR APPLICATIONS LIKE THESE? 


* 


For office equipment + portable tools - vacuum cleaners 


* 


The G-E Series-wound 
Universal Motor, Type P 


Because it was designed: 


O FILL the need for a dependable fractional-horsepower motor which 
will operate various kinds of office equipment reliably and for long 
periods 


To operate economically in driving small tools. 
To drive vacuum cleaners, which require care-free and reliable small motors. 


For applications which require a variety of speeds, whether high or low, 
constant or adjustable. 





Compactness is featured in the design of these trusty little motors, elimi- 
nating unnecessary bulk from the equipment. They have improved the 
operation of many machines and devices and will effect substantial savings 
by minimizing repair work. 


A small, high- eed 
motor for portable de- 
vices — operates on 
either alternating or 
direct current 


The Type P motor illustrated is but one of the large variety of G-E 
fractional-horsepower motors for all purposes. There is a G-E motor for 
your design, no matter how many conditions must be met. For further infor- 

‘ oy a This compact gear-motor provides the advantages 
mation, address General Electric, Schenectady, ae: es of lightweight series motors for low-speed applications 


—o-@ ‘3 <-_— 








A regulated series motor for constant- or ad just- These heavy-duty parts make possible compact, light- Motor barts built into portable devices effect Savings 
able-speed abplications weight designs for drills, saws, and other devices in production costs, weight, and size 
070-98 
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(S) Health and Hygiene 


S-1 (2,022,657) 
Waving Heater. 

S-2 (2,023,149) Blood Collect 
ing Machine for Serum Apparatus. 

5-3 (2,023,563) Electrolysis Ap 
paratus. 

S-4 (2,023,883) Plural Jet Hair 
Drier. 

S-5 (2,024,182) X-Ray Ma 
chine. 

_ 5-6 (2,024,333) X-Ray Installa- 
tion. 

S-7 (2,024,350) Spark Gap for 
X-Ray Apparatus. 

S-8 (2,024,624) 
Method and Apparatus. 

S-9 (2,024,760) Supporting Ap 
paratus. 

S-10 (2,024,874) X-Ray Photog- 
raphy. 

S-11 (2,025,099) X-Ray Absorp- 
tion Glass. 

S-12 (2,025,139) Casing for X- 
Ray Apparatus. 

S-13 (2,025,172) Drier. 

S-14 (2,025,488) X-Ray Diffrac- 
tion Apparatus. 

S-15 (2.026,000) Cassette. 

S-16 (2,026,065) Dental Appa- 
ratus. 

8-17 (2,026,156) Medical Ex- 
amination Lamp. 

5-18 tiesto 97 .823) Design for 

a Therapeutic Heater. 

S-19 (Design 97,843) Design for 
a Cabinet for a Hair Waving Ap- 
paratus. 

S-20 (Design 97,848) A Shock 
proof Head for an X-Ray Ap- 
paratus. 


Permanent 


Depilatory 


(T) Toys, Amusement Devices 


T-1 (2,023,210) Electrical Game. 
T-2 (2,026,181) Race Game. 


(U) Switches, Fuses, Wiring 


evices 


1 (2,022,669) Jack. 
J-2 (2,022,785) Electric Plug. 
U-3 (2,022,870) Switch Gear. 

U-4 (2,022,964) Mounting for 
Eiectrical Devices. 

U-5 (2,023,004) Wiring System. 

U-6 (2,023,083) Outlet Box and 
Hanger Bar. 

U-7 (2,023,094) Electric Switch. 
_U-8 (2,023,095) Fastening De- 
vice for Electrical Appliances. 

U-9 (2,023,146) Electric Switch. 

U-10 = (2,023,219) Oscillating 
Snap Switch. 

U-11 (2,023,433) Trough and 
Raceway for Wires and Cables. 

U-12 (2,023,823) Solderless 
Connector for Electric Cables. 

U-13 (2,023, 834) Screwless 
Plug. 

U-14 (2,023,903) Electric Con- 
ductor Connection. 

U-15 (2,024,273) Toggle Switch. 

U-16 (2,024,362) Spring Switch. 

U-17 (2,024,415) Plug. 

U-18 (2,024,547) Plug Socket. 
U-19 (2,024,607) Electrical Re- 
ceptacle. 
J-20 (2,024,734) Electric Plug 
and Connection Holder. 

U-21 (2,025,055) Flexible Sup- 
port for Canopy Switches. 

U-22 (2,025,189) Plug Cap. 
U-23 (2,025, 214) Electrical Out 
let Fixture. 

U-24 (2,025,233) Distribution 
Panel. 


U- 
U 


U-25 (2,025,380) Electric Con- 
nector Device. 

U-26 (2,025,533) Plug. 

U-27 (2,025,549) Operating 
Mechanism for Electric Circuit 
Breakers. 





U-28 (2 Connector. 
U-29 (2 Switch. 

U-30 (2 Socket. 

U-31 (2,025,619) Wiring of 


Radio or Other Circuits. 

U-32 (2,025,682) Electric 
Switch Operating Means. 

U-33 (2,025,697) Circuit Inter- 
rupter. 

U-34 (2,026,008) Device for 
Connecting Electrical Conductors 
_U-35 (2,026,029) Cable Connec- 
tion. 

U-36 (2,026,059) Fuse-Link. 

U-37 (2,026,303) Connecting 
Device. 

U-38 (2,026,381) High Voltage 
Primary Cut-Out. 

U-39 (Design 97,835) Design 
for Heater Plug. 

U-40 (Design 97,905) Design 
for an Electric Switch Housing. 


(V) Musical Instruments 


V-1 (2,024,200) Device _ for 
Automatically Writing Music 
Played on Instruments Provided 
with Keyboard or Fixed Tuning. 

V-2 (2,026,342) Electrical 
Pick-Up Apparatus. 


(W) Telephony 


W-1 (2,020,816) Automatic Tele- 
phone System. 

W-2 (2,020,875) Energization 
and Control of Amplifiers. 

W-3 (2,020,953) Telephone Sys- 
tem. 

W-4 (2,020,970) Telephone 
Voice Silencer. 

W-5 (2,021,060) High Frequency 
Communicating System. 

W-6 (2,021,103) High Frequency 
Amolifier. 

W-7 (2,021,268) Electrical Pro- 
tective System. 

W-8 (2,021,269) Electrical Pro- 
tective System. 

W-9 (2,021,270) Electrical Pro- 
tective System. 


W-10 (2,021,286) Telephone 
System 

W-11 (2,021,287) Telephone. 

W-12 eee 291) Telephone. 

W-13 (2,021,308) Coin Detec- 


tion System. 

W-14 (2,021,329) 
Mechanism. 

W-15 (2,021,638) Amplifier. 


Switching 


W-16 (2,021,743) Multiplex 
Signaling. 

W- A (2,021,764) Electron Tube. 

W- (2,021 ‘978) Testing. 

W- is (2.0 2,030) Signaling Sys- 
tem. 


W-20 (2,022.053) Combined 
Telephone & Telegraph System. 

W-21 (2,022,357) Radio-Tele- 
phony System. 

W-22 (2,022,406) Protective De- 
vice in Amplifier Circuit. 

W-23 (2,022,496) Amplifier. 

W-24 (2,022,503) Automatic 
Telephone System. 

W-25 (2,022,788) 
Communicating System. 

W-26 (2,022,972) Variable Gain 
Amplifier. 


Telephone 


W-27 (2,023,010) 
Counting System. 

W-28 (2,023,011) Telephone. 

W-29 (2,023,225) Signaling. 

W-30 (2,023,239) Automatic 
Telephone System. 

W-31 (2,023,240) Telephone. 

W-32 (2,023,506) Class “B” 
Audio Amplifier. 

W-33 (2,023,589) 
Mechanism. 

W-34 (2,023,606) Automatic Dis- 
connect System. 

W-35 (2,023,702) 
Telephone System. 

W-36 (2,023,780) Modulation. 

W-37 (2,023,857) Means _ for 
Distributing Alternating Currents. 

W-38 (2,024,089) Automatic 
Telephone Selector. 

W-39 (2,024,271) Moving Coil 
Electromechanical Device. 

W-40 (2,024,275) Potentiometer. 

W-41 (2,024,280) Means to Re- 
duce the Effect of Interfering Cur- 
rents on Telephone Circuits. 

W-42 (2,024,489) Circuit Ar- 
rangement for Generating or Amp- 
lifying Electric Oscillations. 

W-43 (2,024,582) Amplifying 
Arrangement. 

W-44 (2,024,592) Telephone. 

W-45 (2,024,705) Microphone. 

W-46 (2,024,736) Two-Anode 
Tube and Connection System. 


Electrical 


Switching 


Automatic 


Corporate 


A 
Abbott Machine Co., I-34. 
Accumulator Aktiebolaget Leif 
or Stockholm, Sweden, 
Acme Electric & Mfg. Co., D-50. 
Agfa Ansco Corp., J-31. 
*. Reduction Co., Inc., 1-26, 
-43. 
Airway Electric Appliance - Corp., 
27 
Aktiengesellschaft Brown Boveri 
=. Baden, Switzerland, 


Aktiengesellschaft, C. Lorenz, Ber- 
= enn Germany, H-42, 
Aktis Aktiengesellschaft. Schaff- 
hausen, Switzerland, R16. 

Allmanna Svenska Elektriska 
Aktiebolaget, Vasteras. Sweden, 


All-Steel-Equip. Co., U-6. 

Aluminum Colors, Ine.. R-3. 

American Electric Fusion Corp., 
R-2. 

— Laundry Machinery Co., 
>.12 2 

——e Machine & Metals, Inc., 

4 


American Pulley Co., I-17. 

a ate ts & Telegraph 
Co., H-10, H-48, P-2, W-7, 
W- 8, Yo W-18, W-40, W-41, 
W-50, W-51, W-62. W-63. 

—— Copper Mining Co., 


Aroro Corp., The, P-1. 

Arrow-Hart & Hageman Electric 
Co., The, D-39. 

Art one Co., The, J-45, J-46, 
-47. 

Associated Electric Laboratories, 
Inc., E-57, W-1. W-3. W-24, 
W-29, W-30, W-31, W-35. 


Babcock & Wilcox Co., R-26. 
Bambairtite Battery Co., Ltd., 
London, England, C-1. 


Among other features in the MARCH issue: 


OVERLOAD RELAYS FOR MOTORS 
Norman D. Beuhling, Industrial Engineer, Allen-Bradley Co. 





W-47 (2,025,087) Acoustic De- 


W-48 = (2,025 on 3)  Electroad- 
hesion Apparatu 
W-49 (2,025 127) Electrodyna- 
mic Speaker Unit. 

W-50 (2,025,145) Transmission 
System. 

W-51 (2,025,158) Modulating 
System. 

W-52 §?: 025,374) Sound Trans- 
mitting S yore 

W-53 (2,025,385) Acoustic De- 
vice. 

W- " (2,025,389) 
Syste 

W- 38 (2,025,390) Telephone Pay 
Station Equipment. 

W-56 (2,025,398) Telephone Set. 

W-57 (2,025,407) Recorder. 

W-58 (2,025,408) Telephone. 

W-59 (2,025,444) Telephone. 


Telephone 


W-60 (2,025,595) odulation 
Circuit. ; 

W-61 (2,025,775) Amplifier 
Control. 

W-62 (2,025,880) Telephone. 


W-63 (2,025,925) Telephone. 

W-64 (2,025,955) Modulation. 

W-65 (2,026,305) Transmission 
Control in Signaling Systems. 

W-66 (2,026,308) Balanced In- 
ductance Device. 

W-67 (2,026,319). Amplifier. 

W-68 (Design 97,695) Cabinet. 


Patentees 


Bell Telephone Laboratories, B-25, 
E-9, E-24, E-48, E-49, 
E $0, G-8, G-12, H-44, P-3, 
8 Gis, -17, T-4, U-25, 
-10, W-11, W-12, 
W.i3, W-14, W-19, W-20, W-26, 
W-27, W-28, W-33, W-34, W-44, 
W-52, W-54, W-55, W-57, W-65, 
W-66, W-67, W-68. 
Bendix Aviation Lone N-12, P-13. 
Benjamin Electric Mfg. Co., J-16. 
Birtman Electric Co, “ 
Bond ae. Cc nag 
Briggs Mfg. 87. 
Broo : Bo Bore. a. Gas. Co., E-25. 
Bullard Co.. The, R-47. 
Bulldog Electric Products Co.., 
E-35, O-19, U-35. 
C 


Central_ Scientific_Co., F-11. 

Chain Belt Co., E-7 0: 

Chemical Foundation, Inc., K-22. 

Chicago Telephone Supply Ca. 
D-9, D-13, D-38, -28. 

Cinch Mfg. Corp., B-13. 

Coleman Lamp & Stove Co., L-49. 

Columhia Graphophone Co., Ltd.., 
London, England. W-39. 

Communication Patents, Inc., 
W-16. 

Compagnie de Produits Chimicues 
et Electrometallurgipues Alais, 
Paris, France, R-44. 

Compagnie Generale De_ Tele- 
graphie Sans Fil, Paris, France, 
W-36. 

Compagnie pour la_ Fabrication 
des Compteurs et Material 
a a Gaz, Seine, France, 

-11. 

Connecticut Telephone & Electric 
Corp., N-20. 

Conover Co., The. L-11. 

Crompton & Knowles Loom 
Works, E-89, E-90, E-97, E-98, 
E-99, E-100. 

Crosley Radio Corp., The, H-27. 

Curtis Aeroplane & Motor Co., 
Inc., R*39. 


HOW TO SELECT BRUSHES FOR BEST SATISFACTION 
L. L. Stoffel, Ohio Carbon Co. 
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MANIFOLD . 
HEAT REGULATOR 





Where a change in temperature 




































calls for automatic action or ’ ' 
where automatic control of For Immediate Shipment 
temperature is the problem, Large and Complete Stocks of All Steel and Allied 
Chace Thermostatic Bimetal Products. Draw on the Ryerson Plant nearest you. 
offers accurate and unfailing Alloy Steels Flot Wire Plates, Sheets 
action. Regardless of what T Is Mechanical Tubing Tees & Zees 
you manufacture, we invite Stainless Stee! ane ES Acutes noe Rod 
requests for more information Screw Hot Rolled Bars Reinforcing Bars 
on Chace Thermostatic Bimetal. Strip Steel Hoops and Bands Babbitt Metal 

W. M. CHACE Co Josepu T. Rverson & Son, mx. 

7 * 
1608 Beard Avenue - - - Detroit Mich. Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, Cleveland, Boston, Baffelo, 
Philadelphia, Jersey City 





Aiming at 


During the past year the engineering staffs of more than 


500 Leading Manufacturers 
WILCO 


THERMOMETAL & CONTACT POINTS 


This preference for Wilco products is a recognition of 
their uniformity, dependability and constant behavior. 


Send for a copy of the new THE H. A. WILSON COMPANY 


“Blue Book of Thermometals” 





which describes new thermo- 105 CHESTNUT ST., NEWARK, N. J. 
metals and gives valuable " 
data on thermometal formulae. Branch Office: Chicago, Ill. 
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Cutler-Hammer, Inc., D-30, E-6, 
E-65, E-78, E-92, R-27. 


D 


Daylite Tubes, Inc., J-11. 
Doughnut Machine Corp., K-24. 
Duplate Corp., E-75. 


E 


Eagle Mfg. Co., J-4. 

Eastman Kodak Co., Q-18. 

Eclipse Aviation Corp., A-5, N-35. 

Eclipse Machine Co., N-5, N-17, 
N-34, N-47. 

Edison General Electric Appliance 
Co., 1-44. 

Einson-Freeman Co., Inc., P-18. 

— Research Products, Inc., 


Electric Arc Cutting & Welding 
Co., R-32, R-33, R-34. 

Electric Controller & Mfg. Co., 
R-12, R-19. 

Electric Household Utilities Corp.. 
L-46. 

Electric Storage Battery Co., The, 
C-15. D-3. 

Electrolux Corp., L-26, L-36, 

Electrons, Inc., G-3. G-4. 

— Electric Mfg. Co., The, 

-4. 
Endowment Foundation, F-20. 
Eugene, Ltd., 


F 


oe Morse & Co., F-6, I-5, 

Farbenindustrie _ ean. 
I. G., F-16, 

Federal Reena "Go. H-43. 

Felten & Guilleaume Carlswerk 
Actien-Gesellschaft, Germany, 
B-12. 

Ferdinand Gutmann & Co.. E-27. 

Ferranti Electric, Ltd., Canada, 
E-79. 

Firestone Battery Co., C-7. 

Fischer Co., Inc.. H. G., S-7. 

Fisher Flouring Mills Co., F-1. 

Ford Instrument Co., Inc. I-28. 

Fox Sound Equipment Corp., 
Ww-49. 

Fuel Development Corp., N-9. 

Fusoid Electric Co., Inc., D-20, 


D-21. 
G 

G. & W. Electric Specialty Co., 
U-12, U-34. 

Gamewe!ll Co., The, P-21. 

General Cable Corn., B-22. 

General Electric Co.. A-4, A-6, 
A-7, RB-20, D-8, D-23., ” D-34, 
D-45, D-46, D-47, D-48, D-49, 
E-20, E-41, F-€8, F-83, E102, 
E104, F-5, F-33, F-34. G-11, 
G-15, G-16. H-3. H-4. I-4, I-6, 
1-9, J-25, J-26, 7, J-37, J-38, 
K-23, K-26, L-3. L-4. L-S, L-30, 
L-62, L-83, 1 Re, L-85, L-90, 
R-21, R-30, U-10, U-27, U-28, 
U-29, U-30, U-38. 

General Importing Co., J-28. 

General Mctors Corp.. C-6, I-29, 
K-2, K-3. K-4, N-14, N-15, 
N-18, N-27. 

General Railway Sienal Co., O-24, 
0-25. O-26, O-27, O-28. 

General Steel Castings Corp., 
0-20. 

Gilbert & Barker Mfg. Co., F-3. 

Gilpin Autolock Corp., 1. 

Globe-Union Mfg. Ce, ©. 

Gloria System, Inc., S-8. 

Gosudarstvennoie Usesojuznoje 
Objedinenie Elektroslabotochnoj 
Promyshlennosti, Leningrad, 
Russia, W-15 

Grayson Appliance Co., D-2. 


H 

Hamilton Watch Co., F-15. 
Hartford-Empire Co., E-105. 
Hatfield Wire & Cale Co., U-22. 
a Corp., H-19, H- 20, H- 51, 
Heald Machine Co., The, E-31. 
Hexcel Radiator Co., L-48. 
Holman Safety Mfg. Co., N-25. 
Holtzer-Cabot Electric Co., U-24. 
Hoover Co., The, L-31, L-32, 

L-93, L-94. 
Howard Radio Co., H-16. 


Indiana Steel & Wire Co., R-8. 
International Business Machine 
Corp.. 
Irving Trust es. 
LTE. Circuit So Co., D-31, 
37. 


J 


Tamestown Metal Equipment Co., 
Inc., L-68. 

Teffrey Mfg. Co., I-1Z, I-15. 

Johs Gendt 3 Mfg. Co., The, H-65, 


Johnson & Ria: me S.C... 


Kelley-Koett Mfg. Co., Inc.. S-20. 

Kellogg Switchboard & Supply 
Co., H-22, H-23. H-24. 

Kislvn Corp., 0-15. 

Kitchen Aid Mfe. Co., The, L-34. 

Kostin Co., L-21. 

Knapp-Monarch Co., L-37, L-38, 
L-65, L-66, L-73. 


L 


Landis Tool Ca., E-32, E-82. 

Leeds & Northrup Co.. K-19. 

a werd Glass Co., 
9 


Litle, Inc. Arthur D., R-13. 
Locke Insulator Corp., B-4, B-9, 


B-19. 
M 
Machinerieen-en Anparaten Fabrie 
ken “Meaf,” Utrecht, Nether- 
lands. R-17 
Maenesium Development Corp., 
R-25. 
Manning Bowman & Co.. L-74, 
L-77, L-78. L-79, L-91, L-92. 
=~ Electric Mfg. Corp., 
_-76. 

Mastin Brothers Electric Co., The, 
S-13. 

Mavtag Co., The, L-75. 

McGraw Electric Co., L-88. 

Michelin & Cie, Clermont-Ferrand, 
France, O-11. 

Minneapolis-Honeywell Regulator 
Co., D-15, D-16, D-28, E-77, 
E-81. 

Mixing 

Montior Controller Co., D-36, 
U-32. 

Monowatt Electric Corp., U-39. 

Motor Corp., H. B., N- 28, N-29. 


N 


National Carbon Co., Inc., C-13. 

National Electric Products Corp., 
U-5, U-19, U-26. 

National Tube Co., F-18. 

Naxon Corp., P-5. 

Nestle-Lemur Co., S-19. 

News Projection Corp., M-1, M-S. 

Northwest Paper Co., E-26. 


O 


Ohio Brass Co., The, B-2, B-3. 
a Equipment ‘Laboratories, Inc., 
80. 


Equipment Co., Inc., 


Olymnic Industrial Corp., The, 
L-43. 


P 
Paragon Electric Mfg. Ca, U-9 
Pome Electric Switch Co., D-23, 


e-4. 

Philadelnhia & Reading Coal & 
Iron Co.. The, E-1. 

7 Radio & Telvision Corp., 


-68. 
Philips’ Gloeilampenfabrieken, N. 
Ws ag Netherlands, 
G- 7, Q-9, S-6 


Pioneer Instrument Cas Sas, 
5 


raed Equitable Meter Ca, 

43 

Pittsburgh Plate Glass Co., S-11. 

Porrelain Products, Inc., 'B- 15. 

Printel {Communication Systems, 
Inc., E-87. 

Procter & Gamble Co., E-44, E-45, 
E-46. 


Radioaktiengesellschaft D. i 
Leewe, Berlin- apes, Ger- 
many, D-25, W-4 

Radio Corp. of Mihi: D-10, 
E-10, E-71, E-76, E-88, G-1, 
G-10, H-1. H-7, H-8, H-9, H-29, 
H-31, H-32, H-38, H-39, H-40. 
H-47, H-53. H-55, H-56, H-58, 
H-62, H-64, I-11, J-32, 0-2. 
Q-3, R-41, V-2, W-21, W-22. 
W-32, W-42, W-47. 

Radia Inventions, Inc.. G-2, H-35. 

Radio Patents Corp., H-45. 

Radio Systems Inc., W-37. 

Railroad Accessories Corp.. O-15. 

Raiah Co.. The, N-21, N-48. 

Ravlite Trading Co., Inc.. U-23. 

Reliance Electric & Engineering 
Co., The. I-2. 

Remineton-Rand. Inc., 0-35. 

Republic Steel Corporation, R-18. 

Research Corn., E-69. 

Revere Electric Co., J-29. 

Robert Bosch Aktiengesellschaft, 
Stuttgart, Germany, N-16. 

Rossman, Sargent & Lundy 
Patents Corp., E-106. U-3. 

. V. Engineering Corp., The. 

9% 


S 
Samson-United Corp., L-25. L-60. 
Schloemann Aktiengesellschaft, 


Dusseldorf, Germany, E-34. 
Schwarze Electric Co., N-44. 
Siemens & Halske, Aktiengesell- 

schaft, Siemenstadt, Germany, 

P-4, O-28, W-23. 

Silent Glow Oil Burner Corp., 

The, E-7. 

Singer Mfg. Co., The, I-16, L-2. 

Sirian Lamp Co., 1-22. 

Smith Corp.., A. C., R-38. 

Societe Anonyme des Manufac- 
tures des Glaces, Paris, France, 

K-15. 

Societe Anonyme des Usines 

Chausson, Seine, France, N-37. 
Societe Anonyme Bocuse & 

Cie, Lyon, France. B-10. 
Sound Laboratory Corp., Ltd.. 

W-61. 

Sperry Gyroscope Co., Inc., E-72, 


-3. 
Sperti Lamp Corp., J-24. 
Spicer Mfe. Corp., O-23. 
Sprague Signs, Inc., P-8. 
Sprague Snecialties Co., D-11. 
Standard Electric Stove Co., D-12. 
Standard Process Corp., R-20. 
nee Oil Development Co., 
-23. 


Stone & Co., Ltd., J., Deptford, 


England, D-14. 


Submarine Signal Co., E-42, 
H-26 


Sulzer Freres Societe Anonvme, 


Winterthur, Switzerland, K-20, 


O-17. 
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T 


Tegies Instrument Companies, E- 


Taylor-Wharton Iron & Steel Co., 
R-45, R-46. 

Telefonaktiebolaget L. M. Erics- 
son, Stockholm, Sweden, W-59. 
Telefunken Gesellschaft fur Draht- 

lose Telegraphie m.b.H., Berlin, 
Germany, E-21, E-23, E-95, G- 
9, H-5. H-6, H-37, H-57, H-59, 
H-61, W-43, W-64. 
Teletvpe Corp., E-39, M4, 0-6. 
Television Laboratories, Ltd., H- 
60 


Texas Co., The. F-27. 
Timkin Roller Bearing Co., A-3. 
Tips Tool Co., Inc., B-17 
Trans-Lux Daylight 

Screen Corp., Q-7, Q- 


U 


Underwood Elliot Fisher Ca, D- 
44, I-8. 

Union Carbide and Carbon Re- 
search Lab., Inc., R-40. 

Union National Bank of Pitts- 
burgh, G-5. 

Union Switch & Signal Co., The, 
O-1. O-3, O-5, 0-12, O-13, O- 
14, 0-16, O-18, W-25. 

United American Bosch Corp., H- 
2. H-36, H-63. 

United Research Corp., -20. 

Universal Gear Corp., L-57 

—— Neon Equipment Co., 

-40. 


Picture 


V 


Vanor Car Heating Co., Inc., O 
> 


21. 

Vega Mfe. Corp., B-1. 

Vireroy Mfr. Co., Ltd., Toronto, 
Canada, K-6. 

Viking Products Corp., L-67. 


Ww 


Wagener Electric Corp., I-31. 
Walker Dishwasher Corp., L-7, L- 
3. 
— & Tiernan Products, Inc., 
1 
Warren Telechron Co., I-33, L-61, 
L-69, L-70, L-71, L-80, L-81, L- 


89. 

Weber Electric Co.. U-15. 

Western Electrical Instrument 
Corp., G-13. 

Western Electric Co.. Inc., B-7, 
B-24, E-29, J-7, R-28, W-56, 
W-58. 

Western Union Telegraph Co., 
The, E-37, E-85. 

ern Air Brake Co., E- 

E-53, R-29. 

Westlationes Electric & Mfg. Co., 
A-1, B-14, B-21, B-23, D-26, D- 
27, E-12, E-13, E-14, E-15. E- 
16, E-17,. E-18, E-55, E-56, E- 
58, E-59, E-60. E-63, E-84, I- 
22, I-23, I-24, K-13, L-12, L-13, 
L-14, L15, L-16, L-17. L-18, L- 
19. O-5, R-5, R-6, R-9, U-33, 
W-60. 

Westinghouse’ Electric Elevator 
Co,. E-61, E-62. 

Weston Flectrical 
Corp., F-35, H-17. 

Whitall Tatum Co., E-94. 

Whitman Sound System, Ltd., O- 
13. 

Wisconsin Alumni Research Foun- 
dation, K-16. 


Z 


Zeiss Ikon Aktiongessilechaft, 
Dresden, Germany, k 
Zenith Radio Corp., W-5. 


Instrument 


brings exclusively to the manufacturer and rebuilders of all electrically 


energized machines, appliances and apparatus, monthly news of new 


designs, engineering developments, management and production prob- 


lems, patents and products,—what’s what in their industry. 
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DO YOU RECOGNIZE THIS? 


Of course you do! 


It's one of the famous Arvin heaters manu- 
factured by Noblitt Sparks Industries. Arvin 
engineers wanted the best so naturally for 
their heating elements they selected 


| ores 






WILBUR B. DRIVER CO. 


formerly GILBY WIRE COMPANY © 
NEWARK, NEW JERSEY 





THE LARGEST AND MOST MODERN 
DIPPING TANK IN CENTRAL OHIO... 


contains 












Dipping tank containing DOLPH'S 
CHINALAK Clear Baking Varnish 




















CHINALAT 


CLEAR BAKING VARNISH 


In the shops of the Columbus Railway Power and 
Light Company of Columbus, Ohio, DOLPH’S CHINA- 
LAK Clear Baking Varnish is used to insulate all trans- 
formers from 14% KVA to 15,000 KVA. 

Here, as in countless other cases where electrical 
equipment must not fail, CHINALAK is the ultimate 
choice. 

DOLPH’S CHINALAK Clear Baking Varnish is 
absolutely oil and waterproof. Its ability to keep motors, 
transformers and all other types of electrical equipment 
on the job has been demonstrated by actual service 
records throughout all branches of industry. 

Further information regarding this remarkable baking 
varnish together with samples for your test, will be sent 
on request. 


JOHN C. DOLPH COMPANY, Insulation Specialists 168 Emmett Street, Newark, N. J. 


Interior of Baking 
Ovens 


General View of Baking Equipment 
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DESIGNERS’ 
Materials 


AND 


Parts 


ENGINEERS’ 


CLASSIFIED 
Equipment 


INDEX OF 
Finishes 


On this and each alternate page following is a classified index of the makers of materials, parts 
and equipment used in designing and ae machines, appliances and devices. 


The companies shown are advertisers in E 


ICAL MANUFACTU 


ING. For detailed 


information, nearest branch office, etc., refer to their advertising. To locate a manufacturer's 


advertisement, consult Advertisers’ Index, two pages removed from back cover. This is a reader 
service that is a feature of every issue. 





eae Tek) 


ee 
BO Seves,... 


FOR BARE ee JRA ee 
MECHANICAL AND DIELECTRIC STRENGTH 


SEND FOR BULLETIN PL7 AND SAMPLE CARD 


STRUTHERS DUNN, INC. 
134 N. JUNIPER ST. PHILADELPHIA, PA. 


ALLOYS, Aluminum 


Aluminum Company of America, 2179 Gulf Bidg., Pittsburgh, 
Pa. 


ALLOYS, Copper 
Mallory & Co., Inc., P. R., Indianapolis, Ina. 
ALLOYS, Magnesium. See Magnesium Alloys. 


ALLOYS, Resistance 
Driver Co., Wilbur B., Newark, N. J. 


ALLOYS, Zinc Base 
Tilineis Zine Co., 332 8S. Michigan Ave., Chicage, Ill. 
**Eraydo.”’ 


ALUMINUM 
Aluminum Company of America, 2179 Gulf Bidg., Pittsburgh, 


Pa. 
AMMETERS. See Instruments. 
ANODES, Nickel, Brass and Copper 
Grasselli Somntenh Co., Inc., eevee’. Ohio. (All Metals.) 


g. Ce., 49 Franklin, Seymour, Conn. 
Udrlite Co. 1651 East Grand Bivd., Detreit, Mich. (Al) 
metals.) 


ARMORED CABLE, Asbestos Insulated 
Rockbestos Products Corp., 701 Nicoll St., New Haven, Conn. 


—" Flexible. See Tubing, Flexible Metal- 
ic. 


ATTENUATORS 
Electrad, Inc., Dept. EM-2, 175 Varick St., New York, N. ¥ 


BARRELS, Electroplating 
Grasselli Chemical Co., Inc., Cleveland, Ohio. 
Uayiite Ce., 1651 East Grand Bivd., Detroit, Mich. 


BATTERY CASES. See Cases, Battery. 


BEADS, insulating 
ee Struthers, 134 N. Juniper, Philadelphia, Pa. 
eae ee one 


Steward Mfg. =< D. M, Tenn. 


ee. ARINGS, Ball and Roller 
Bearing in, 


Ce., New Conn. 
New Mfg. Ca, Bristel, Conn. 
Nerwe Corp., Stamford, Cenn. “GreaSeal.” 
S. K. F. Industries, Inc., Front St. & Erie Ave., Phila., Pa. 
BEARINGS, Bronze 


BDesting Brass & Brense Ce., Tolede, 
Fasspher Brense Guelting Gs. $200 Washington Ave., Phile- 


BEARINGS, Olli-less (Non-metallic) 


Goutnentet. Diamens Fibre Ce., Newark, Del. 


Netienal Vulcanized Fibre Co, Wilmington. Del. 

Nelu Oilless Bearing Co., 12 E. Johnson 8t., Germantown, 
Philadelphia, Pa. 

Richardson Co. 


, Melrese Park (Chieage), TM. “Insurck.” 
BELTS, Fan, Cog, V. 
Dayten Rubber Mig. Ca, Dayten, Obie. “Dayten.” 


BERYLLIUM COPPER. See Copper, Bery)- 
lium. 


BLOWERS, Appliance 
Delee ianes Oarp., 
Peerless 


Rechester, Zz. 
Ca, 2106 ot Warren, Ohie. 
Wagner Elec. Cerp., 6400 Plymouth Ave., Si. Leuis, Me. 
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BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS—SHAPES 


On 


The experience 25 years ¢ 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 
223 No. Ashland Ave., CHICAGO, ILL. 





BLOWERS, Armature 
Ideal Commutater Dresser Co., 1008 Park Ave., Sycamere, III. 


BOLTS, NUTS AND SCREWS 
Biske & Jokneen Ca, Waterville, 


Cena. 
Hassall, Inc., John, Clay & Oakland Sts., Brooklyn, N. Y. 
Ryerson & Son, Inc., Jos. T., Chicage, 


BOXES AND CARTONS 
Hinde & Dauch Paper Co., 325 Decatur St., Sandusky, Ohte. 


BRASS AND COPPER 


Ryersen & . Chicage, 
Scevill A 65 7 > 


C » Waterbury, 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., Water- 
bury, Conn. 

BRONZE 

Waterbury Rolling Mills, Inc., 668 Watertewn Ave., 
Waterbury, Conn. 


BRUSH SEATER 
Ideal Commutater Dresser Co., 1008 Park Ave., Sycamore, Il. 


BRUSHES, Commutator 


Dea Brothers Carbon Ce., 223 Ne Ashland Ave., Chicage, 


General Electric Co., Schenectady, N. 

Morganite Brush Co., Inc., Long lant City, N. Y. 

National Carben , Inc., Carben Div., Cleveland, 
Ohio. “National,” “Pyramid.” 

Obie Carban Co., 12508 Berea Rd, Cleveland, Okie. 


BUSHINGS, Bronze 
Plain Cast Bronze, Cast Bronze Graphited, 


Plain Sheet Bronze, Sheet Sronne Graphited. 
Bunting Brass & Bronze Ce., Tolede, 
Phesphor Bronse 


Smelting , 2200 Washington Ave., Phila- 


CABLE, Heavy Duty 


General Electric Co., Schenectady, N. Y. ‘“‘Glyptal,’’ ‘‘Ver- 
satol.”’ 


CABLE, Microphone, Speaker & Battery. 
Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 


CABLE, Motor Lead, Asbestos Insulated 
Rockbestos Products Corp., 701 Nicoll St., New Haven, Conn. 


CADMIUM PLATING 


Grasselli Chemical Co., Inc., Cleveland, Ohio, ‘‘Cadalyte.’’ 
Oe” 1651 East Grand Blvd, Detreit, Mich. 


CANDLES, Fixture 
Pibre Ce., 1462 Walnut, Wilm' 


Brandywine Products ingten. 

Franklin Fibre-Lamitex Corp., 12th & French Sts., Wilm- 
ington, Del. 

National V 


ulcanized Fibre Ca, Wilmingten, Del. 
CAPACITORS. See Condensers. 


CARBONS, Arce Lamp 
a ees Sas Sh 233 Ne. Ashland Ave., Chicage, 


Morganite Brush Co., Inc., Long Island City, N.Y. 
National Carben Carbon Sales 


Co., Div., Cleveland, Ohie. 
“‘Wveready,’’ ‘National.’ 
Ohie Carbon Ce., 12508 Berea Rd, Cleveland, Ohie. 





Sales Office - 233 Broadway, New York, N. Y. 
Factery at Belleville, N. J. 
Manufacturers of 


CERAMIC INSULATORS 








COILS 


Universal ae Precision 


Magnets, Solenoids and 


others to specifications 


COILS INCORPORATED 
229 Chapman St., Providence, R. |. 





CASES, Battery 
Richardson Ce., Melrose Park (Chicago), Tl. “Ebrek.” 


CASTINGS, Aluminum 
— Company of America, 2179 Gulf Bidg., Pittsburgh, 
a. 


CASTINGS, Die 
ee Company of America, 2179 Gulf Bldg., Pittsburgh, 


a. 
Dow Chemical Co., Midland, Mich. ‘‘Dowmetal’’ (Mag- 
nesium Alloy). 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Midland, Mich. ‘‘Dowmetal.’’ 


CASTINGS, Phosphor Bronze 
Phespher Bronze Smelting Ce., 2206 Washington Ave., Phila- 
delphia, Pa. 


Cee Commutator 

deal Commautator Dresser Co., es. ee = 
Mies Insulator Co., 200 Varick, New Y 
CERAMIC. See Lava; Porcelain; Cores. 


CHAIN, Socket 
Bead Chain Mfg. Ce. Bridgepert, Conn. 


CIRCUIT BREAKERS 
and Of] Circuit Breakers and Oi] Break Switches 
Allen-Bradiey Ca., 1308 &. First. Wh. 
— Patent Fire Arms Mfg. Co., Elecl. Div., Hartford, 
onn. 
General Electric Co., Schenectady, N. Y. 
Maerceid A 


* ve., 
Ward Leenard Elec. Ca, 34 Geuth &t. 


oh Binding 

Ca., H. S., 180 South Water St., Previdence, BR. I. 
CLOTH, Insulating 
Acme Wire Co., New Haven, 


Cenn. 
Brand & Co., Wm., 268 Fourth Ave., New York, N. Y. 
General Electric Co., Section Q-612, Appliance and Merchan- 


dise Dept., Bridgeport, C 
Mica Insulsicr Ce., 900 Varick, Now York, N.Y. “Armatite.” 


CLUTCHES & COUPLINGS, Frosemiesion 
Cantinental-Diamend Fibre Ce., am, SS, 

General Electric Co., Gobenectady.. N. 
Lavejey Tool Werks, 5620 West Lake 


& 


Vernen, N. Y. 


ie” cateage, m. 


COIL (Coils) 
att Biestremagnet, Inductien Cells and 
& Impregneters. See Ovens. 


Finished. 
Impregnaters, Vacuum. See Ovens. Industrial. 
auction. 


ft 


Cofls, Inc., 229 Chapman St. X 

Eleetrieal Coil , $731 Saunders, Camden, BM, J. 
General Electric Co., Schenectady, N. Y. 

Roebling’s Sons Ce, John A., Trentes, HN. J. 
COMMUTATOR STONES & GRINDERS 
Ideal Commutater Dresser Ce., 1008 Park Ave., Sycamere, 
COMMUTATORS 

Hemer Commutator Corp., 475@ Hough Ave., Cleveland, Ghie 


ELECTRICAL MANUFACTURING 
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The Beauty of ACME STAINLESS 


Laughs at the Beast of Corrosion 


@® Manufacturers using Acme Stainless have 
a powerful addition to their selling force— 
beauty that lasts. This finest of stainless strip 
steel withstands severe tests for durability. 
Its lustrous finish will not rust, tarnish or 
stain. No special coating is required. 


Acme Stainless is one of many kinds of Acme 
Superstrip. Therein lies a reason for its suc- 
cess in the automotive, electrical and other 
fields. It is Superstrip. 


When you buy Acme Stainless—as any Acme 
Superstrip—you get strip steel that fits your 


own product and production needs. It is made to order 
every time. Even the way it is packed for shipment, fits 
your production line. If you need a strip with beauty of 


finish that stands up, you need Acme Stainless. 


Send today for a free sample of Acme Stainless, and 
technical bulletin. ACME STEEL COMPANY, General Offices: 
2846 Archer Avenue, Chicago. Branches and Sales 


Offices in Principal Cities. 






HOT ROLLED + COLD ROLLED GALVANIZED + STAINLESS 







COLD ROLLED \ 
SPRING STEEL. \ ¥ 


wees Wallace Barnes Co. sristol, conn. 


SPRINGMAKERS FOR MORE THAN THREE GENERATIONS 
[ 
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tarnish or 
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OF DRIVING AND 


SCREWS AND NUTS.... 


The Haskins 
Power Screw Driver 


Driving machinescrews, setting 
nuts and spinning eyelets by 
hand or old fashioned methods 
wastes time, slows up produc- 
tion, keeps costs far too high. 


The Haskins Power Screw Driver 
will cut down your production 
costs, and step up production 
output. In the power, speed 
and efficiency of this improved 
equipment, hundreds of plants 
have found the answer to some 
of their most troublesome oper- 
ating problems. Probably you 
will too. R.G. Haskins Com- 
pany, 4657 West Fulton Street, 
Chicago. 


me 
ae ae oy RITE FOR BOOK 


FLEXIBLE SHAFT EQUIPMENT BseGti cut (oaqper mis 





with Greater Adaptability 





@ This cocktail set, made from Acme Stainless steel, is 
just an example of the ability of this fine steel to form 
beautiful products, that withstand the attacks of rust, 


from it. 






“IT WILL 
NEVER LOSE 
ITS 
LUSTER” 
































stain. 
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how you can benefit 











FEE ANAN 


Standard and special 
designs for electrical 
and radio require- 
ments. 


Catalog on request. 


JOHN E. FAST & CO. 








3121 NO. CRAWFORD AVE.,CHICAGO 


CONDENSERS, Fixed, Mica, 
Oil and Wax Filled, etc. 

Aerovox Corp., 81 Washington St., Brooklyn, N. 

Fast & Co., John E., 3121 Ne. Crawford Ave., aliens Tt. 

Selar Mfg. Co., 599-601 Broadway, New York, N. Y. 


CONDENSERS, Electrolytic Filter 


Acme Wire Ce., New Haven, Conn. 

Aerovox Corp., 81 Washington 8t., Brooklyn, N. Y. 

B. L. Elec. Mfg. Co., Dept. A., St. Louis, Me. 
General Electric Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. (Dry.) 
Selar Mfg. Co., 599-601 Broadway, New York, N. Y. 


CONNECTORS, Wire 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Il. 
eek, Mich. 


Paper Wound, 


Gherman Mfg. Co., H. B., Battle Cr 

CONTACTORS 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 

CONTACTS. See Points, Contact. 

CONTACTS, Carbon, Graphite and Metal 
Graphite 


Soar Brothers Carbon Ce., 228 No. Ashland Ave., Chicago, 


Long Island City, N. Y. 
National Carbon Co., inc., Carbon Sales Div., Cleveland 
Qhie. ‘National.’ 


@hie Carbon Ce., 12508 Berea Rd., Cleveland, Ohic. 


CONTROLLERS, Magnet Lifting 
@hie Electric Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 


CONTROLLERS, Motor. 


Allen-Bradley Co.. 1309 8. First St., 
Colt’s Patent Fire Arms Mfg. Co., 


th 
Morganite Brush Co., Inc., 


Milwaukee, Wis. 
Elecl. Div., Hartford, 


Philadelphia, Pa. 
“29810 Fourth Ave. 


Dunn, Ine., 
General Electric Co., 
Minneapolis- Honeywell 


Struthers, 138 N. Juniper 8t., 
Schenectady, N. Y. 
Regulator Co., 


South, Minneapolis, Minn. 
National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 


CONTROLS, Temperature and Vaive 
rling Instrument Co., 241 Springfield Ave., Newark, N. J. 
4 5 Belmont Chicage, Tl. 


Are., 
Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 
Ca., N. J. 


George, 85 Columbia, Newark. 


COPPER, Beryllium 
Riverside Metal Ce., Riverside, Burlingten County, N. J. 


CORD, Flexible, Heavy Duty 

American Steel & Wire Co., 208 8S. LaSalle, Chicago, Ill. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Crescent Insulated Wire & Cable Co., Trenton, N. J. 
General Cable Corp., 420 Lexington Ave., New York. N. Y. 
General Electric Co., Section Q-612, Appliance and Merchan- 


dise Dept., Bridgeport, Conn. 
Helyoke Co., Inc., 720 Main St., Holyoke, Mass. 
Rockbestos Products Corp., 701 Nicoll St., New Haven, Conn. 


Reebling’s Sons Co., John A., Trenton, N. J 
CORD, Spo 


General Cable Corp., 

General Electric Co., 
dise Dept., Bridgeport, Conn. ‘‘Deltabeston,’’ ‘‘Salaman- 
der.’”” 

Helyoke Co., Inc., 720 Main St., Holyoke, Mass. 

Hoskins Mfg. Co., Detroit, Mich. 

Reckbestos Products Corp., New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


A& ACOILS 


MAGNET Established 1924 SOLENOID 
Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 


Sameer) e 


INSTRUMENT LITTELFUSES, for meters, 1/200 amp. up. 


Section Y-271, Appliance and Merchan- 














HI-VOLT. LITTELFUSES for transmitters, etc., 1,000, 5,000 
& 10,000 volt ranges, 1/16 amp. up. 
NEON VOLTAGE FUSES rg ” Indicators TATTELITES), 


100, 250, $00. 1,000 & 2,000 volt ratings. 
AIRCRAFT FUSES, — FUSES, RADIO FUSES, FUSE 


MOUNTINGS, etc. Wr 
"4252 Lincoln Ave., Chicago, III. 


LITTELFUSE LABS. 
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BURLING 
TEMPERATURE 
CONTROLS 


Dial adjustment 
100-800° — Simple 
- Accurate — Medi- 
um & High Tem- 
perature Controls. 
Operating temps. 
to 1600-F. Stand- 
~~ models or to 

cations. 


BURLING 
INSTRUMENT 
co. 
241 mene Ave.. 





CORES, Resistance Coil 


Colonial Insulator Co., Akron, Ohio. 

General Electric Co., Schenectady, N. Y. 

Isolantite, Inc., 233 Broadway, New York, N. Y. 

Louthan Mfg. Co., East Liverpool, Ohio. 

~~ Porcelain Co., Trenton, N. J. 
ain.” 

Steward Mfg. 


“Phermolain,”* “*Lavo- 


Ce., D. M., Chattanooga. Tenn. 


CORES, Transformer 

Thomas & Skinner Steel Products Co., 
Indianapolis, Ind. 

SOUNTERS, Magnetic, Electric 

Dunn, Ine., Struthers, 134 N. Juniper, Philadelphia, Pa. 


COUPLINGS, Fiexible 


Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, Ill. 
Levejey Tool Works, 502@ West Lake St., Chicago, Ill. 


CRANES AND HOISTS 
Robbins & Myers, Inc., Springfield, Ohio. 


DIES AND MOLDS 
Acme Mfg. & Gasket Co., 3421 Market St.. Philadelphia. Pa. 
Chicage Molded Products 2144 Walnut, Chicage, Ill. 


1111 East 23rd 8St., 


go 
Richardson Co, = Park (Chieage) Th. 
Stein & Ca., 424 St. Paul 8t. Rachester. N. Y¥. 
Steinen Mfg. Ca Wm., 164 Pennington 8t. . Newark, N. J. 


DRAFTING MATERIALS. 
Drafting Room. 


DRIVES, V-Beilt 
Dayton Rubber Mfg. Co., Dayton, Ohie. 


ELECTRICAL SHEETS. 
Electrical 


ELECTRODES, Carbon 

National Carbon Co., Inc., Carbon Sales Division, Cleveland, 
Ohio. ‘National.’’ 

ELECTRODES, Gas Sign 

Callite Products Division, 540 39th St., Union City, N. J. 

Universal Clay Products Co., Sandusky, Ohio. 


ELECTROPLATING EQUIPMENT AND SUP- 
PLIES 


Grasselli Chemical Co., Inc., Cleveland, Ohio. 

Udylite Co., 1651 East Grand Blvd., Detroit, Mich. 

ENGRAVING MACHINES 
Portable Bench and Pedestal Outfits for Marking Meta 

Schmidt, Inc., Gee. T., 4102 Ravenswood Ave., Chicago, in 


EQUIPMENT, Drafting Room 


See Equipment, 


“Dayton.” 


See Steel Sheets, 


Bruning Co., Inc., Chas., 102 Reade St., New York, N. Y. 

EYELETS 

Platt Bros. & Ce., Waterbury, Conn. 

FELT 

Felters Co., Inc., 210 South St., Dept. Boston, a. 
Western Felt Works, 4029-4117 Ogden a. Chicage, Ill. 

FERRULES 

Patten-MacGuyer Co., 17 Virginia Ave., Providence, BR. I. 

Scevill Mfg. Ce., 65 Mill, Waterbury, Conn. 


FIBRE, Phenol 
Laminated Rod, Tube, Gear Stock. 
Continental-Diamond Fibre Co., Newark, Del. 
4633 Spring Grove Ave., Cincinnati, 


12th & French Sts., Wilm- 


tar Co., 200 ver. New York, N. Y. ““Lamicoid.”’ 
National Vuleanised Fibre Ce., Wilmington, Del. **Vul-Cot,”’ 


**Phenolite.”’ 
Richardson Co., Melrose Park (Chicago), Il. “Insurok.” 
Synthane Corp., Oaks, Pa. 
Tayler & Co., Inc.. Norristown, Pa. 
Wilmington Fibre Specialty Ce., Wilmington, Del. ““Ohmoid.”’ 
FIBRE, Vulcanized 


Horn Fibre; Sheet, Bod, Tube; Bushings, Washers, Cleats, 
Screw Products. 


L-R FLEXIBLE COUPLINGS 


All sizes from '4” to 10” bores. 
cost — trouble-free —compact. 
NOISELESS. Write for test sample. 


LOVEJOY TOOL WORKS 
5020 WEST LAKE STREET CHICAGO, ILLINOIS 


Ohio. 
Franklin Fibre-Lamitex Corp., 
ington, Del. 
Insulater 
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FRANKLIN VULCAN!ZED FIBRE 
FRANKLIN LAM.TEX 


(LAMINATED BAKELITE) 
SHEETS — RODS — TUBES — WASHERS 


SPECIALISTS IN PUNCHINGS AND 
FABRICATED PARTS — ONE OR 
A MILLION PIECES PROMPTLY 


(Also Fiberboard Sheet and Fibertuf Tubes) 


FRANKLIN FIBRE-LAMITEX CORP. 
WILMINGTON, DEL. 


12th & French Sts., 





ae Fibre Products Ce., 1402 Walnut, 

e. 

Continental-Diamond Fibre Ce., Newark, Del. 

Franklin Fibre-Lamitex Corp., 12th & French Sts., Wilm- 
ington, Del. 

ee Fibre Co., Wilmington, Del. “‘Peeriess,” 

Taylor & Ce., Inc., Norristown, Pa. 

bab > mee Bi . Fibre, ‘Specialty Ce., Wilmington, Del. ‘‘Fyber- 
a ee 


Wilmingten, 


FILTERS 
United Transformer Corp., 74 Spring St., New York, N. Y. 
FINISHES. See Lacquer, Paint, Varnish. 


FLASHERS, Sign 
Minneapolis-Honeywell Regulater Ce., 2810 Fourth Ave., 
South, is, Minn. 


. Mi . 
Ulanet Co., George, 85 Columbia, Newark, N. J. 
FLEXIBLE CORD. See Cord. 
FLEXIBLE COUPLINGS. See Couplings. 


FLEXIBLE SHAFT MACHINES 

Haskins Co., R. G., 4657 W. Fulton &t., Chicage, TIL. 
Strand & Co., N. A., 5001 N. Lincoln St., Chicago, Il. 
FLEXIBLE SHAFTING 

Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. ¥. 


FURNACES, Electric 


Annealing, Enameling, Heat Treating. 
General Electric Co., Schenectady, N. Y. 
Hevi-Duty Elec. Co., Milwaukee, Wis. 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 


FUSE CLIPS AND MOUNTINGS 


Littelfuse Laboratories, 4252 Lincoln Ave., Chieago, Tl. 
Patton-MaeGuyer Co., if Virginia Ave., Providence, < L 
Sherman Manufacturing Co, H. B., Baitle Creek, Mich. 


FUSE METAL. See Zinc. 


FUSES, Enclosed 


General Electric Co., Section Q-612, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 


Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, Tl 
FUSES, Potential 
Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, Ill 


(Surge Protecsors). 


GASKETS. 


Aeme Mfg. & Gasket Co.. 3421 Market St.. Futinatette, 
Franklin Fibre-Lamitex Corp., 12th & French Sts., 
ington, Del. 


GAUGES, Vacuum 
Continental Elec. Co., St. Charles, 5, Ill. 


GEAR MOTORS. 


**True-Vac."" 
See Motors. 


GEAR STOCK, Laminated. See Fibre, Phenol. 


GEARS AND PINIONS, Rawhide & Comp. 
Chicago Rawhide Mfg. Co., 1281 Elston {cere Chicago, IIL 


Continental Diamond » Newark, 
—— oo —— Lamitex Corp., "12th & French Sts. » Wilm- 
ngton, D 


General Flecirte Co., Behegertety N. Y. 
“Fabroil,”’ “‘Textoil,”’ ‘Textolite.” 

Mechanical Sperialties Mfg. Ce., 2635 Canton, Chicage. 

National Vulcanized Fibre Co., Wilmington, Del. 

Richardson Co., Melrose Park sonienee. OL 

Taylor Co., Ine., Norristown, 


QUALITY SERVICE 


Strane 


Fiexible Shafts and Machines 


Write for Catalog 


N. A. STRAND & CO. 
5001 No. Lincoln St., Chicago 












Makers of precision Small Gears, Worms, Cams, 
Mechasions ote... . Aah Gor for interesting leafiets 
on typicai jobs. 


SPECIALTIES MFG. CO. 


ELECTRICAL MANUFACTURING 
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LAMICOID 


REG. U.S. PAT. OFF. 


LAMINATED BAKELITE 


Sheets, Tubes, Rods 
and Fabricated Parts 





Lamigoid sheets, tubes and rods are made of the finest 


raw materials including genuine Bakelite and Urea resins. 
Uniformity of quality is assured by our wealth of 
experience supplemented by the most modern automatic 


machine production methods. 


Available in both paper and fabric bases. . . in practically 
any lengths and thicknesses. Easily cut, machined and 
threaded. Can be furnished flexible, for cold or hot 
punching. Other properties can include high dielectric 
and mechanical strength, low moisture absorption, or 


resistance to chemicals and alkalies. 


The new Price List #101 describes the complete line of 
Laminated Bakelite as well as Micanite, Varnished 


Cambric and other insulating materials. Write for a copy. 


Mica Insulator Co. 


200 Varick Street, New York; 542 So. Dearborn St., Chicago; 1276 
W. 3rd St., Cleveland. Branches at Birmingham, Boston, Cincinnati, 
Los Angeles, San Francisco, Seattle. Canada: Montreal, Toronto. 
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LOW TOOL COST — LONG TAP LIFE 


Production by the old method — 70 pieces per hour. 

By the Haskins Method — 160 pieces per hour. 
m™ No clamps. No hold-downs. No compli- 
cated fixtures. Merely a simple revolving post. 
A tough job made easy by the foot-pedal con- 
trol and balanced, no-float spindle of the Haskins 
Tapper. These and other exclusive Haskins fea- 
tures are fully described in our new, illustrated 
booklet. It will pay you to write for it. R. G. 
Haskins Company, 4657 W. Fulton St., Chicago. 









Ilustrated above—One of a series of 
case histories showing tough jobs made 
easy by The Haskins Tapping Method 


SN cidade ddcccscis .... 3135 S.A.E. Nickel Steel 

Net Production............... 18 Holes per piece — 160 
pieces or 2880 holes per 
hour 

SI cs wince sawn 1/4" — 28 

GOP UND Gow ndenccccsccccs 3-flute, cam face 

Depth of Tapred Hole........ 3/16" 

R.P.M. of tap “in™............ 1750 

R.P.M, of tap “out”........... 3500 

Previous Production............ 70 pieces per hour 














PHOSPHOR BRONZE 


in sheets and rolls 


especially adapted 
for electrical purposes 


Allso brass, bronze and nickel silver 


We solicit your inquiries 


WATERBURY ROLLING MILLS, INC. 
660 Watertown Ave., Waterbury, Conn. 





GEARS AND PINIONS, Iron and Steel 
Mechanical Specialties Mfg. Ce., 2635 Canton, Chieage, Ill 


GENERATORS 
Caemtte Elec. Mfg. Co., 4500 Hamilten Ave., Cleveland, 
oe. 
GENERATORS, Plating. See Plating Genera- 
tors. 


GLUE POTS. See Pots and Ladles. 


HANGERS, Ball and Roller Bearing 
8. K. F. Industries, Inc., Front St. & Erie Ave., Phila., Pa. 


HEATING UNITS AND ELEMENTS. 


See 
Units, Rods, Grids, Elements. 


INSTRUMENTS, Ohmmeter-Voit-Ohmmeter 
International Resistance Co., 401 N. Broad St., Phila., Pa. 


INSTRUMENTS, Laboratory Standard 


General Electric Co., Schenectady, N. Y. 
— Electrical Instrument Co., 10514 Dupont Ave., Cleve- 


Ohio. 
Triplett aeenteat Instrument Co., 312 Harmon Drive, Bluff- 


ton, 
Westen Ble. _ ee Cerp., 582 Frelinghuysen Ave., 
Newark, N 


INSTRUMENTS, Pocket 


Westen Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


INSTRUMENTS, Portable one Switchboard 
General Electric Co., Schenectady, N 


7 
Hickok Electrical Instrument Co. ‘ 10514 Dupont Ave., Cleve- 
land, Ohio. 


a Instrument Co., 312 Harmon Drive, Bluff- 
ton hio. 
6409 Plymouth ‘ssa St. Louis, Me. 


Wagner Elec. Corp., 
Westen Eleci. Instrument Corp., Frelinghuysen Ave., 
“‘Tiluminometer,” ‘“Pin-Jack.” 


Newark, N. J. 
INSTRUMENTS, Resistance Bridge 
Muter Co., 1255 8S. Michigan Ave., Chicago, Il. 


INSULATION (Insulating, Insulators) 


Beads. See Beads, Insulating. 
Cempounds. See Wax and Compounds. 
Fibre. See Fibre, Phenol & Vulcanizing. 


Molded. See Molded Insulation. 
Paint. ay Paint, Varnish, Lacquer. 
Tubing. See Tubing, Varnished Fabric. 
Varnish. See Lacquer, Paint, Varnish. 


Wax. See Wax and Compounds. 


INSULATION, Ceramic 

Special Shapes, Insulating Beads, Washers, Bushings, etc. 
Isolantite, Inc., 233 Broadway, New Y we Be 
KNOBS & DIALS, Radio and Instrument. 
Kurz-Kasch Co., Dayton, Ohio. 


LACQUER, PAINT, VARNISH 
Acme Wire Co., New Haven, Conn. 
Bol; h Co., John C., 168 Emmett, Newark, N. J. 


*Chinalak,”’ 
ectric Lacquer.” 
General Electric Co., Section Q-612, foetone and Merchan- 
dise Dept. Bridge ort, Conn. “gq 
Impervious Varnish 


‘Koppers Bldg., Pittsburgh, Pa. 
Irvington Varnish & insulator Co., Irvington, N. J. 
Mica Insulator Co., 200 Varick, New York, N. Y. “‘Linolac.’ 


Rexalin Flexible Lacquer Co., Inc., 808 Magnolia . 
Elizabeth, N. J. 


Sherwin- rw illieins Co., Dept. M-20, Cleveland, Ohio. 


LAMINATED METALS 


(For Contacts & Corrosion Resistance.) 
General Plate Co., 30 Forest St., Attleboro, Mass. 


LAMINATIONS. See Discs, Armature. 


LAMPS, Glow 
Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, II! 
(Pilot & ‘Ded-Fuse’’ Indicators). 


General Electric Vapor Lamp Co., 887 Adams Street, Ho- 
beken, N. J. 


LAVA 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


LIGHTS, Pilot 
Kirkland Co., H. R., 75 West St. 


LUGS, Copper 
Genera) Electric Co., Schenectady, 


steel Conasutater Dresser Co., 1008 Park “Ave., Sycamore, m. 
ess 
Iiece Copper Tube & Products Ce., Inc., 5629 Madison Road, 
Cincinnati, Ohie. 
Patten-MacGuyer Co., 


» New York, N. Y. 


17 Virginia Ave., Providence, R. I. 
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MAGNETS 


oft Fat AE Caetane, See 
THOMAS & SKINNER 
STEEL PRODUCTS CO. 


1111 East 23cd Street Indianapolis. Ind 


LAMINATIONS 














IMPERVIOUS! 


INSULATING VARNISH 


Electrical Insulating 
Varnishes, Lacquers 
and Compounds 


i IMPERVIOUS VARNISH CO 
l Koppers Bidg., Pittsburgh, Pa. 


= 


Mic 
Detrett, 





Sherman Mfg. Co., H. B., 


Battle Creek, 
Wolverine Tube Co., 


1441 Central Ave., 


LUMINOUS SPECIALTIES 


General Electric Co., Section Q-612, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. ‘‘Radieye.”’ 


MAGNETS, Lifting 
@hie Elec. Mfg. Ce., 5905 Maurice Ave., Cleveland, Ohio. 


MAGNETS, Permanent 


Thomas & Skinner Steel Products Ce., 1111 East 23rd 8., 
Indianapolis, 


MALLETS, Rawhide 
Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, Ill. 


MAGNESIUM ALLOYS. 


Mich. 


Castings, Forgings, Sheets, Plates, Strips, Structural 
Shapes, Extruded Sections. 
Dow Chemical Co., Midland, Mich. ‘‘Dowmetal.” 


MARKERS AND STAMPERS, Metal 


(See also Engraving Machines.) 
Schmidt, Inc., Geo. T., 4102 Ravensweod Ave., Chicago, I!!. 


MATERIALS, Drawing 
Bruning Co., Inc., Chas., 102 Reade St., New York, N. Y. 


MELTING POTS, LADLES. See Pots & Ladles. 


MICA 
Shades. See Shades, Mica. 
Tape. See or Mi 


& Tools. 
Bakelite Corp., 247 Park Ave., New York, N. Y. 
Brand & Co., Wm., 268 Fourth Ave., New York, N. Y. 


Continental-Diamond Fibre Co., Newark, Del. “‘Micabond.” 
Macallen Co., 16 Macallen, Mass. 


= Insulator Ce., 20@ Varick, New York, N. Y. ‘“Mican- 
e.”” 
New England Mica Co., Waltham, Mass. ‘“‘Y-26."’ 


MOLDED INSULATION 
Dies. See alse Dies and Molds. 
Laminated. See Fibre, Phenol. 

American Record Pa. “Lacanite,” ‘Phe- 
nolic,”” ‘‘Arcolite.’* 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

Chicago Molded Products Corp., 2144 Walnut, Chicage, II. 

Fomnies Insulation Co., 4688 Spring Grove Ave., Cincinnati, 


—— anni Corp., 12th & French Sts., Wilm- 

ngton, Del 

General Electric Co., ies Dept., West Lynn, Mass. 
“*Cetec,”’ ‘““Textolite,”” ‘ \ex.”” 

General Plastics, Inc., 162 Walck Road, North Tonawanda, 


**Durez.’ 
Dayton, Ohio. 


Kurz-Kasch Co., 
Macallen Co., 16 Macallen, Boston, Mass. 
(Chieago), Ill 


Richardson Co., Melrose Park 
2 Porter Street, 


**Insurok.”’ 
Watertown Mfg., Co., 


Watertown, Conn. 


MOLYBDENUM, Wire, Rods, Sheets & Special 
Shapes 


Callite Products Division, 540 89th St., Union City, N. J. 


VULCANIZED FIBRE 


| PHENOL FIBRE | | PHENOL FIBRE | 
ITAYLOR INSULATION] ITAYLOR INSULATION] 
TAYLOR & CO., INC. Norristown, Pa. 





AYLOR 








CONTINENTAL 


—Vacuum Power Switch 


—Photo Electric Cells 


—Vacuum gauge 


Bulletins on these three outstanding 
products will be sent upon request. 


CONTINENTAL ELECTRIC CO. 
St. Charles, 5, Illinois 





MONEL METAL 
Driver-Harris Co., Harrison, N. J. 


MOTOR STARTERS. 


MOTORS 


Baldor Electric Co., 4348 Duncan Ave., St. Louis, Mo. 

Barber-Colman_ Co., oe Til. 

Bodine Elec. Co., 2256 W. Ohio St., Chicago, m 

Cory Corp., Chas., 754 Lexington Ave. ., Brooklyn, N. Y. 

Delco Appliance Corp., Rochester, N. Y. 

Delco Products Corp., Dayton, Ohio. 

Dumore Company, Dept. 105-A, Racine, Wis. 

Electric Specialty Co., Stamford, Conn. 

Emerson Elec. Mfg. Co., St. Louis, Mo. 

Fairbanks, Morse & Co., Dept. E- 431, 900 S. Wabash Ave., 
Chicago, Ill. 

General Electric Co., Siheoetat, = 2 

Holtzer-Cabot Elec. Co., 125 Amory St., Boston, Mass. 

Imperial Elec. Co., 48 Ira Ave., Ohio. 

Kendrick & Davis Co., Inc., Lebanon, N. H. 

Master Elec. Co., Dayton, Ohio. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohie. 

Peerless Elec. Co., 2100 Market St., Warren, Ohio. 

Robbins & Myers., Inc., Springfield, Ohio. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. , 1828 So. 52nd Ave., Cicere, Tl. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 


NAILS 
Hassall, Inc., John, Clay & Oakland Sts. 


NICKEL- aa die 
Driver-Harris Co., 


Riverside Metal Co — Burtington ¢ County, N. 3. 
Scovill Mfg. 


See Controllers, Motor. 


» Brooklyn, N. Y. 


Co., 68 Mill, Waterbury, “*Adnic.” 
Seymour g. Co., Franklin 8t., 4% Conn. 
Waterbury Rolling Mills, Inc., 660 Watertown Ave., 


Waterbury, Conn. 


NUTS, Machine Screw and Acorn 

Blake & Johnson Co., Waterville, Conn. 

NUTS, Wing 

Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N.Y. 
OILERS 


Speedway Mfg. Co., 1828 8S. 52nd Ave., Cicero, Ill. 


OVENS, Industrial and Laboratory 


Drawing, Mold Baking, Ete. 


Annealing, Drying, Temper 
General Electric Co., Schenectady 


Trent Co., Harold E., 619 N. Sain’ St. ‘Philadelphia, Pa. 
PAINT. See Lacquer, Paint, Varnish. 

PANEL METERS. 
PAPER, ae 


See Instruments. 


Fish Pa Press Board, Fibre Board, ee need. 
Brand & Wm., 268 Fourth Ave., New i: 
Brandywine ane Products Ce., 1402 Walnut “Wilmington, 
Continental-Diamond Fibre Co., Newark, Del. 

Franklin Fibre-Lamitex Corp., 12th & French Sts., Wilm- 
ington, eal 

eh Insu ae Go, 30 yer. New York, N. Y. “Arma- 
National Vulcanized Fibre ‘Co., Wilmington, Del. ‘‘Campbel- 

lite,” ““C-¥F,”’ oe ee 


Taylor & Co., Inc. 


Norristown, Pa. 
West Virginia Pulp & Paper Co., 230 Park Ave., New York, 
N. Y. “‘Electrite,’’ ‘‘Densite. 


Wilmington Fibre Specialty Co., Wilmington, Del. 
PEGS, Armature 

Mica Insulator Co., 200 Varick, New York, N. Y. 
National Vulcanized Fibre Co., Wilmington, Del. 
PENDANTS, Socket Chain 

Bead Chain Mfg. Ce., Bridgeport, Conn. 


PHOSPHOR BRONZE 
Driver-Harris Ce., Harrison, N. 


J. 
Phosp! hor Bronge Smelting Co., 2200 Washington Ave., Phils- 
delphia, 


Riverside’ Metal Co., Riverside , Burlington County, N. 3. 
Scovill Mig, Ce, ¢ 65 Mill, Waterbury, Coan. 
iff, Frankia, 


Seymour , Seymeur, Conn. 
Waterbury Holling Mills, Inc., 660 Watertown Ave., Water- 


“*Fybereid.” 


PHOTO-ELECTRIC CELLS AND TUBES 
Continental Elec. Co., St. Charles, s , 


General Electric Co., Schenectady, N. 
Electrical Instrument Corp., ‘isa. Frelinghuysen Ave., 
Newark, N. J. 


“*Phetronic.” 


PILLOW BLOCKS, Ball and Roller Bearing 
S. K. F. Industries, Inc., Front St. & Erie Ave., Phila., Pa. 


PILOT LIGHTS. See Lights, Pilot. 


ELECTRICAL MANUFACTURING 












Water - 


| Ave., 


ring 


a., Pa. 


‘Che bt of the A ppliance 


/Vichromeé 


A 


The life of the heating a = is the heating element 
coece . it gives to the work of the appliance 
a maker, seller and satisfaction to the user. 


appliance maker ...... no appliance marketer can 
an to experiment with his e by using a heating 
element material that is even second best. 


“Nichrome” V is for the appliance maker who buys only 
upon the severest tests for highest quality. 


“Nichrome” V Heating Elements assure the maximum in 
‘useful’ life.** 


Nichrome Five 
Keeps Heat 
Alive 


**The life of heating ap- 


pliances is reckoned in 
terms of useful life and 
total life. Useful life is 

that portion of test up 
to the time when the 
heating element decreas- 
65 10% in wattage, while 


































































* Trade Mark Reg. U. S. Pat. Off. 


NAILS 
RIVETS—-SCREWS 


made to order 


in any metal 


JOHN HASSALL inc. 


Established 1850 


Clay and Oakland Sts., Brooklyn, N. Y. 
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Driver-Harris Company ..... HARRISON, N. J. 





total life is up to the 
time of final burnout. 


Diamond Vulcanized Fibre is a hard, tough, pliable in- 
sulating material made in sheets, rods, tubes and parts 
fabricated to specifications. It combines exceptionally 
high electrical insulating properties with great mechan- 
ical strength—and is economical. Let us send you a 
copy of the Diamond Vulcanized Fibre catalog, which 
tells of thousands of applications in every industry. 


CONTINENTAL-DIAMOND FIBRE CO., Newark, Delaware 





















BEN? AMIN Swivel 


Attachment Plugs 
They “Keep the Kinks Out 
of Cords,’ which means 
longer life and better serv- 
ice from appliances. Swivel 
shell turns, cord and base 
are stationary. Attached and 
detached with one hand. One 
piece construction. Fit stand- 
ard Edison screw base sockets 
and receptacles. 


Benjamin Electric Mfg. Co. 


_ na Ne — ILL. 
San Francisco 












saa PZ Ul 








PINS, Cotter 
Hubbard Spring Ce., M. D., Pontiae, Mich. 


PLATES, Resistance Carbon 
Brothers 


— Carbon Co., 223 Ne. Ashland Ave., Chicage, 


pieepentte Brush Co., Inc., Long Island City, N. Y. 
National Carben Ce., Inc., Carbon Sales Division, 


Ohie. 
Ohio Carben Ce., 12508 Berea 
Trent Co., Harold E., 619 N. 


PLATING GENERATORS 
Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM 
Baker & Co., nie 54 Austin, Newark, N. J. 
Wilson Co., H. A. 97 Chestnut, Newark, N. J. 


PLUGS & CORD SETS 

American Steel 2° on* nt 208 8. 

Belden Mfg. 

Benjamin Elec. ag a co. Des Plaines, Ill. (Swivel.) 

General Cable Corp., 4230 Lexingten Ave., New York, N. Y. 

General Electric Co., Section Q-612, Ap liance and Merchan- 
dise Dept., Bridgeport, Conn. -Flex,”’ ‘‘Tell-tale 


Tap,” “Unicord.”” 
ietloepi. Conn. “‘Ge-Filex,”’ “‘Tell-tale Tap,” ““Unicord.”’ 

Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 

Rockbestos Products Corp., 701 Nicoll St. -» New Haven, Conn. 


PLUGS & SOCKETS 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


POINTS, Contact 


Pitta, he a 2 one Special Alleys. 
Baker & Inc., 54 Ni 


ewark, N. J. 
Callite Basten Division, sao. ‘30th Street, Union City, N. J. 
General Plate Co., 30 Ferest St., Attlebere, Mass. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Wilson Co., H. A., 97 Chestnut, Newark, N. J. 


PORCELAIN, Special Shapes 

Akren Porcelain Co., Akron, Obie. 

Celenial Insulator Ce. Akron, Ohio. ‘‘Porcelex.*’ 

Louthan Mfg. Ce., Bast Liverpool, 0 Ohie. ‘“‘Elemite.” 

Star Porcelain Co., Trenton, N. J. ‘“Nu-Blac,” ““Thermolain,”’ 
**Vitrolain,”’ “‘Lavolain.”* 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Universal Clay Products Co., Sandusky, Ohio. 


POROUS CUPS 
(Unglased earthenware cups for primary (wet) batteries.) 
Colonial Insulator Co., Akron, Ohio. 


POTS & LADLES, Glue & Solder 

Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. ‘‘Dunco.”’ 

Rohne Elec. Co., 112 East 34th St., Minneapolis, Minn. 

Sta-Warm Electric Co., 565 N. Chestnut St., Ravenna, Ohio. 
(Glue and Solder Pots and Wax Pouring Heaters) ‘Tri- 


plex.”” ‘‘Sta-Warm.”’ 
Trent Co., Harold E., 619 N. Philadelphia, Pa. 


PRESSES, Binding Clip & Terminal 
Rich & Co., H. S., 180 South Water St., Providence, R. I. 


PULLEYS, Motor Shaft 
General Electric Co., Schenecta 
National Vulcanized Fibre Co 
PULLEYS, Steel 

Dayton Rubber Mfg. Ce., Dayton, Ohio. 


PUMPS, Vacuum 
General Electric Co., Schenectady, N. Y. 


RADIO INTERFERENCE ELIMINATORS 
Solar Mfg. Corp., 599-601 Broadway, New York, N. Y. 


RADIO TUBE & LAMP PARTS 


Filaments, Support Wires, Strip, 1 Mesh Pilates 


Tubing, Special Stampings and Screw 
Callite Products Division, 540 39th St., Union City, N. J. 


. Harrison J. 
Driver-Harris Co. wate . Mass 


Cleveland, Ohio. 
54th’ St., Philadelphia, Pa. 


**Wileo.”’ 


8. LaSalle, Chicage, Ill. 
. Van Buren, Chicago, Ill. 


““Wileo.”’ 


54th 8t., 


Setaty, Tuinsion, Del. 


“Dayton.” 


N. 
General Plate Co., 30 Forest St. 
Roebling’s Sens Company, John A., Trenton, 


REACTORS 
United Transformer Corp., 74 Spring St., New York, N. Y. 


RECEPTACLES, Plug, Heavy Duty 


General Electric Co., Section Q-612, Appliance and Mer- 
chandise Dept., Brid rt, Conn. 


NATIONAL * 


RHEOSTATS 


Ask for Catalog No. 5 
National Electric Controller Co. 
5309 Ravenswood Ave., Chicago, Ill. 



















PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 
Purposes, Natural 


Black, Oil Finish 
Quarries: 
Monson, Maine 


Office, Portland, Maine 


Standard or Special Applications 
Put your problems up to us 


STRUTHERS DUNN, INC. 
138 N. Juniper Street Philadelphia,{Pa. 


RECTIFIERS 

B-L Electric Mfg. Ce., Dept. A, St. Louis, Mo. 

General Electric Co., Section Q-612, Appliance and Mer- 
chandise Dept. Bridgeport, Conn. 

Mallory & Co., inc., P. R., Indianapolis, Ind. (Dry Dis) 

United Transformer Corp. -» 74 Spring St., New York, N. Y. 


REGULATORS, Temperature 

Dunn, Inc., Struthers, 134 N. Juniper, Phila., Pa. 

Mercoid Corp., 4215 Belmont Ave., Chicago, Tl. 

Minneapolis- Honeywell Regulator Co., 3810 Fourth Ave., 
South, Minneapolis, Minn. 


REGULATORS, Voltage 
United Transformer Corp., 74 Spring 8t., 
Ward Leonard Elec. Co.. 34 South 8t., 


RELAYS 
(See also Circuit Breakers and Thermostats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
American Automatic Electric Sales Co., 1033 W. Van Buren 
St., Chicago, Ill. ‘‘Stowger,’’ *“Autelco. 
Cory Corp., Chas., 754 Lexington Ave., Brooklyn, N. Y. 
on, 5 Struthers, 188 N. Juniper, Phila., Pa. ‘‘Dunco,”’ 
* etts.’ 
Edison Electrical Controls Division of Thos. A. Edison, Inc., 
43 Lakeside Ave., West Orange, 7 J. 
Co., Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn. ‘Diamond H.” 
Kurman Elec. Co., 241 Lafayette St., New York, N. Y. 
Mercoid Corp., 4215 Belmont Ave., Chicago, Ti. 


“‘Dunco.”’ 


New York, N. Y. 
Mt. Vernon, N. Y. 


General Electric 


Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
South, Minneapolis, Minn. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


— ~~ Instrument Corp., 582 Frelinghuysen Ave., 


rk, J. 
Wilcolator os., 17 Nevada St., Newark, N. J. 


RESISTORS 

Aerovox Corp., 81 Washington 8St., 
Allen-Bradley Co., 1309 S. First. Milwaukee, Wis. 
Electrad, Inc., Dept. EM-2, 175 Varick St., New York, N. Y 
Electrical Coil Winding Co., 2731 Saunders, Camden, N. J. 
General Radio Co., 30 State St., Cambridge, Mass. 

Ohmite Mfg. Co., 4848 Flournoy 8St., Chicago, Tl. 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


RESISTORS AND GRID LEAKS, Radio 
Aerovox Corp., 81 Washington St., Brooklyn, N. Y. 
Allen-Bradley Co., 1309 8. First St., Milwaukee, Wis. 
Electrad, Inc., Dept. EM-2, 175 Varick St., New York, N. Y. 
International Resistance Co., 401 N. Broad’ St., Philadelphia, 


Pa. 
Muter Co., 1255 S. Michigan Ave., Chicago, Tl. 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 
Ohmite Mfg. Co., 4843 Flournoy St., Chicago, Til. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


RHEOSTATS 
Motor Control, Meter Testing 
Allen-Bradley Co., 1309 8. First, Milwaukee, Wis. 
Electrad, Inc., Dept. EM-2, 175 Ming 2g St., New York, N. Y. 
General Electric Co., Schenectady, 7 
iets. Mass. 
venswood 


Brooklyn, N. Y. 


General Radio Co., 30 State St., 
National Electric Controller Co., 5309 Rs’ 

cago, Til. “National.” 
Ohmite Mfg. Co., 4843 Flournoy St., Chicago, TIl. - 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


RHEOSTATS, Electroplating 
Grasselli Chemical Co., Cleveland, Ohio. 
Udylite Co., 1651 East Grand Bivd., Detroit, Mich. 


AN IMPROVED GLUEPOT 


Cast aluminum basepot, with removable 
contai: Needs no 


Ave., Chi- 


escriptive circular and ‘prices. 
pecial price at present. 


ROHNE ELECTRIC CO.” 
112 E. 34th St. Minneapolis, Minn. 








CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 
made with the thought con- 
stantly in mind that, above 
all, contact points must 
function with unvarying reliabil- 
ity. We make them of platin 
iridio-platinum, silver and conte 
= tae tak ont ee ioe metalis 
lor an w 
anne Baker Non-Rusting sath 
mostatic metal is for use where 
contact with steam or hot water 
is part of the problem. 


BAKER & CO., INC. 
54 Austin St., Newark, N. J. 


R . a STATS AND POTENTIOMETERS, 
adio 


Allen-Bradley Co., 1309 8S. First St., Milwaukee, Wis. 

Electrad, Inc., Dept. EM-2, 175 Varick St., New York, N. Y. 

National Electric Controller Co., Ravenswood Ave., Chi- 
cago, Ill. ‘‘National.”’ 

Ohmite Mfg. Co., 4843 Flournoy St., Chicago, Ill. 

RIVETS 


Blake & Johnson Co., Waterville, Conn. 
Hassall, Inc., John, Clay & Oakland Sts., 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohie. 


SET SCREWS, Self Locking 
giroreet Lock Washer Co., 2533 N. Keeler Ave., Chicage. 


Brooklyn, N. Y. 


SCREW DRIVING MACHINES 
Haskins Co., R. G., 4657 W. Fulton St., Chicago, Ill. 


SCREW MACHINE PRODUCTS 
a ane Company of America, 2179 Gulf Bidg., Pittsburgh, 
Barnes Co. ie eon, Bristol, Conn. 


Blake & J Co., Waterville, Conn. 
Brandywine Fibre Products Co., 1402 Walnut, Wilmingten, 


Del. 
Franklin Fibre-Lamitex Corp., 12th & French 8ts., Wilm- 
ington, Del. 
Linden & Co., 891 Broad, Providence, R. I. 
National Vulcanized Fibre Co., Wilmington, Del. 
Peck Spring Co., Plainville, Conn. 
Progressive Mfg. Co., Torringten, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J. 
Wilmington Fibre Specialty Co., Wilmington, Del. 
SCREWS, Machine 


Blake & Johnson Co., Waterville, Conn. 


Progressive Mfg. Co., nee. Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SCREWS, Drive 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N. ¥ 


SCREWS, Self Tapping, Sheet Metal and Cap 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N. Y. 


SCREWS, Set 

Blake & Johnson Co., Waterville, Conn. 

Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N. Y. 
SCREWS, Tapping 

inorent Lock Washer Ce., 2538 N. Keeler Ave., Chicage. 


SCREWS, Thumb 

Blake & Johnson Co., Wer. Conn. 

Parker-Kalon Corp., Dept. E. , 190 Varick St., New York, N. ¥. 
SHADES, Mica 

Mica Insulator Co., 200 Varick, New York, N. Y. 

New England Mica’ Co., Waltham, Mass. 


SHEETS, Iron 


American Rolling Mill Co., Middletown, Ohio. ‘‘Armco.”’ 
SHEETS, Steel 
American Rolling Mill Co., Middletown, Ohio. ‘‘Armco.’’ 


Aageptonn Steel & Wire Co., 208 S. La Salle St., Chicago, 


Empire Sheet & Tin Plate Co., Mansfield, Ohio. 
Granite City Steel Ce., Granite City, Ill. 
Republic Steel Corp., Dept. E, M., Cleveland, Ohio. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHELLS, Screw Socket 
Patton-Macguyer Co., 17 Virginia Ave., Providence, BR. I. 


SILVER 

Baker & Co., pe 54 Austin, Ryouk. N. J. 

Driver-Harris Co. Harrison, 

Handy & Harman. 82 Fulton, Now York, N. Y. ‘“‘Sil-Fos. 
Wilson Co., H , 97 Chestnut, Newark, N. J. “Wilco.” 
SLATE 


(For Switchboard Slabs and Barriers.) 
Portland-Monson Slate Co., Portland, Me. 


Pons SCREW MACHINE 
ROo0OuCT ¢§ 
AMES ADS EE 
LINDEN & COMPANY 
le Brass @ Steel 81 Gread St., Providence, @.1. 
























ELECTRICAL"MANUFACTURING 








AVRMA-AVFFMANK, 
PRECISIUN BEARINGS 


BALL. RVLLER AND THRUST 


























NORMA-HOFFMANN BEARINGS CORP’N, STAMFORD, CONN., U.S. A. 
, Z. 
ap 
» ¥. 
2. STOVE BOLTS, SPECIAL RIVETS 
. SCREW MACHINE PRODUCTS 
SPECIAL HEADED AND THREADED PARTS—STANDARD SCREWS AND NUTS CARRIED IN STOCK 
= PARTS FROM BRASS, STEEL and OTHER METALS 
SINCE 1849 WATERVILLE, CONN. 
cage 
CYTE y3 cut radio NOISE ou of your 
: : - 5 products before they leave the plant e 
Teo.” * QO. Our scientific service of Radio noise-elimination can be included 
in your production schedule ... cleaning up the genuine nuisance 
R ADIO of ‘“‘static’’ before your high grade electrical appliances are shipped. 
AT NO COST FOR THE EXPERIMENTAL WORK, we invite you 
‘o send us sam o runits...and we e 
E NOISE SUPPRESSORS wey co rll COOD WILL. aone with your canhaline Sonan 
SOLAR MFG. CORP. oSngwems eee 
_ 599-601 Broadway, New York City NOTE, PLEASE, THAT ELIM-O-STATS, DESIGNED FOR YOUR PRODUCTS, COST COM- 
om tent SO es le PARATIVELY LITTLE IN PRODUCTION QUANTITIES 
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SLOTTING MACHINES AND TOOLS, Com- 
ie Una and Armature 


Saul Cammanaten Gia ee 1608 Park Ave., Sycamore, Til 
SOCKETS AND Lee Lamp 


Benjamin Electric Mfg. Co., Des Pla Il. 
General Electric Co., Section Q-612, prom Sno and Merchan- 
dise Dept., Bridgeport, Conn. 


SOLDER, Self-fluxing 
Gerdiner Metal Co., 4818 So. Campbell Ave., Chicago, Ill. 


SOLDER, Silver 
General Plate Co., 30 Forest St. 


Mass. ; 
Handy & Harman. 82 Fulton, New Avork, . ¥. “Sil-Fos.” 


Wilson Co., H. A., 97 Chestnut, Newark, N. J. ‘‘Wilco.” 


SOLDERING eon Se 
Stick, Paste, Flux, Salts, Filui 

Gardiner Metal Co., 4818 So. Campbell Ave., Chicago, Ill. 

General Electric Co., Section Q-612, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 

SOLDERING IRONS 

General Electric Co., Schenectady, N. Y. 

Sta- Warm Electric Co., 565 N. Chestnut St., Ravenna, Ohio. 


Trent Co. Harold E., 619 N. 54th St., Philadelphia, Pa. 
Vulean Elec. Co., Lynn, Mass. 


SOLDERING POTS. See Pots & Ladles. 
SPEED REDUCER UNITS. See Motor Table. 


SPRINGS 


Steel & Wire Co., 208 S. LaSalle, Chicago, Ill. 
Co., Wallace, Bristel, 
Barnes-Qibsen- Raymond, Ine., 6400 Miller Ave., Detroit. 


Steines Miz. Ca. Wm., 164 Pennington St., Newark, N. J. 
STAMPINGS, Non-metallic 

Centinental-Diamond Fibre Co., Newark, Del. 

Richardson Co., Melrose Park (Chicago), Ill. 
STAMPINGS, Small 

Acme Mfg. aS Sone Co., of Market St., Philadelphia, Pa. 
Barnes Co. 


. 


Bri 
ats thectrie wi Co., Des Plaines, 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N 
Franklin = Lamitex Corp., 12th & French Sts., Wilm- 


ington, 
anna Bnectalty “aD. Co., 9610 Carr Ave., Cleveland, O. 
Hubberd Spring e hanes —, Mich. 

Patton-MacGuyer 


ia Ave., Providence, R. I. 
Raymond Mfg. Ca berry, _ 
Shakeproof Lock Washer Co., 2583 N. Keeler Ave., Chicago, 


Ti. 

Semen Mic. © H. B., Battle Creek, Mich. 

Seinen Mie. Co. we 164 Pennington St., Newark, N. J. 
Themes & @kinner Steel Products Co., 11i1 East 23rd St., 
Indianapolis, Ind 


STARTERS, Motor. See Controllers, Motor. 


STEEL BARS & SHAPES 
Ryerson & Gen, Inc., Jos. T., Chicage, Il. 


STEEL SHAFTING, Screw Stock 
Ryerson & Gon, Inc., Jes. T., Chicago, Ill. 


STEEL SHEETS, Electrical 


American Rolling Mill Co., Middletown, Ohio. ‘“‘Armco.”’ 


Empire Sheet & Tin Plate Co., Mansfield, Ohie. 
Granite City Coot Granite Ci Il. 


Ce., Newport, Ky. 
Republic Steel Corp., Dept. E. M., Cleveland, Ohio. 
Ryerses & Son, Inc., Jes. T., Chicago, Tl. 


STEEL SHEETS, Enameling 


American Rolling Mill Co., Middletown, Ohio. ‘‘Armco.”’ 
Empire Sheet & Tin Plate Co., Mansfield, Ohio. 


SHERMAN @ Sold Through Jobbers 


Side formed—two hole—center formed—angle— 
automotive—heavy duty. 


H. B. SHERMAN MFG. CO., Battle Creek, Mich. 


Bul gg SOLDERING LUGS 









MERCURY SWITCHES 
Write for Bulletin 


ENGINEERING 
PRODUCTS 
_ CORP. 


190 Willow St. 
Waltham, Mass. 


E'EXPERT GLASS BLOWERS 
NEON TUBES FOR TRADE 


FFALMO MFG. CO. 


fa * 475 WASHINGTON ST., NEWARK, N. J. 




















ardiner 


FLUX- FILLED SOLDER 


is made in both acid and rosin core. 
Available in various alloys and core sizes 
and in gauges as small as yy of an inch. 
We also e a full line of solid wire, bar, 
drop and pellet solders. 





> 





“ Vf 
Eda LTO me 
= MMeETAL CO. : 


| 4818 So. Campbell Ave., Chicago, Ill. | 


Granite City Steel Ce, Granite ml. 
Newport Rolling Mill Ce, N ~ ag 


Republic Steel Corp., Dept. E. M., Cleveland, Ohio. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill 


STEEL, Stainless 
Acme Steel Co., 2846 Archer Ave., Chicage, Ill. (Strip) 


““Superstri; 
American Rolling Mill Co., Middletown, Ohio. (Strips, 
Sheets, Plates.) ‘‘Armco.’’ 
American Steel & Wire Co., 208 S. LaSalle, Chicago, Ill. 
Republic Steel Corp., Dept. E. M., Cleveland, Ohio. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL, Strip 
Acme Steel Co., 2846 Archer Ave., Chica: 
Hist Relled, Gcivaniosd) “Beparerig’ Te ‘OME and 
American Rolling Mill Co., Middletown, Ohio. 
American Steel & Wire Co., 208 &. LaSalle, Chics Il. 
Barnes Co., Wallace, Bristol, Conn. (Hot Rolled)” 
Republic Steel Corp. — E. M., Cleveland, Ohio. 
Thomas Steel Co. jo 7 Snes D Zine Coated 
° i ted, 
Copper Coated.) a 
STRIPPERS, Wire 
Pyramid Products Co., 2309 8S. State 
(Bench Type and Hand Type.) a ee, 
Wire Stripper Co., 1727 Eastham Ave., East Cleveland, Ohio. 
SWITCHES, Mercury 
Almo Mfg. Ce., 475 Washington St., Newark, N. J. 
Engineering Products Corp., 190 Willow St., hy ey Mass. 
Lamp Ce., 887 Adams 8t. , Hoboken, 
Hart Mfg. Co., Hartford, Conn. “Diamond a” 
Mercoid 4215 Belmont Ave., Chica 
Minnespolis-Honeywell Regulator Co., 10 Fourth Ave., 


. lis, 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


SWITCHES, Remote Control 
Push Button, Magnetica! Operated. 
Allen-Bradley Co., 1309 ng as Milwaukee, 


Dunn, Ine,, Struthers, 184 N. Juniper 8t., Wrrnile., Pa. 
“‘Dunco.”’ 


General Electric Co., Schenectady. % 
Hart Mfg. Co., Hartford, Conn. «Diamend —” 
Ward Leonard Elec. Co., 34 South 8t., Mt. Vernon, N. Y. 
SWITCHES, Snap 
General Electric Co., Section Q-612, Appliance and Merchan- 
Le Mee Bridgeport, Conn. 
Go., Hartford, Conn. ‘Diamond H.” 


SWITCHES, Snap, Heavy Duty 


For Electric Range and Small Motor Control. 
General Electric Co., Section Q-612, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 
Mfg. Co., Hartford, “Diamond H.” 


SWITCHES, Tank 


General Electric Co., Schenectady, N. Y. 
Thompson Clock Ce., H. C., Bristel, Conn. 


SWITCHES, Time 
General Electric Co., Schenectady, 
Hart Mfg. Co., Hartford, Conn. ‘Diamond a” 


TACHOMETERS 


Weston Elecl. Instrument Ce., 583 Frelinghuysen Ave., 
Newark, N. J. 


TAGS, Terminal 
National Band & Tag Ce., Newpert, Ky. 


TAPE, Cotton, Linen, Silk 
Tape, Sleeving, Webbing. 
General Electric “ie eS te 
Mica Insulator Varick, a "yak, N. Y. 


BRASS WASHERS 


Standard sizes in stock. Special sizes made to 
@ order. Also washers and stampings of any @ 


Kem Poems utek Service 
Guarantee Specialty “Mfg. Co. 
9610 Can Ave. Cleveland, Ohio 
















24"lne SEALED THERMOSTAT 
500 Watt capacity. Sturdily 
built to withstand a 
conditions. Thermal 

of greater capacity wollt'te to 
specifications. Also heating 
pad and aquarium thermostats. 


GEO. ULANET CO.., 85 Columbia St.. Newark, N. J. 













TAPE, Mica 
Continental-Diamend Fibre Ce., Newark, Del. 
Mica Insulater Ca., 200 Varick, New York, M. Y¥. 


TAPE, Rubber and Friction 
General Electric Co., Schenectady 


Mica Insulator Co., 200 Varick, New Y % Y. 
Roebling’s Sons Co., John A., Trenton, 


TAPE, Varnished Fabric 
Acme Wire Co., New Ha’ 


ven, Conn. 
General Electric Co., Section a O 612, Appliance and Merchan- 
ue Dept., Bridgeport, 
Insulator Ca., 200 Varkch; New York, N. Y. 


TAPPING MACHINES 
Haskins Ca., R. G., 4657 W. Fulton St., Chicago, Il. 


TERMINALS, Plain and Lockin 
Shakeproot Lock Washer Co., 2583 N. K 


Ave., Chicage, 


TERMINALS & CONNECTORS 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. (Ter- 


Littelfuse —- ren 4252 Lincoln Ave., Chicage, DL 


(For Fuses 
Patten- Macdhuzer Co., 17 Vir Ave., Providence, BR. L 


Rich & Co., H. S., 180 South Water St., Providence, B. 1. 
Sherman Mfg. Co. B., Battle Creek, Mich. 


Thompson- en" & Co., 1640-A W. Austin Ave., Chicage, 
Wolverine Tube Co., 1441 Central Ave., Detroit, Mich. 
TESTERS, Coil 
Cates Growers, trouble shooters and ether 
z devices.) See alse Instruments. 


oo "Leon 4252 Lincoln Ave., Chicago, Mil. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 

Newark, N. J. 
TESTING LABORATORIES 
Laboratories, 80th St. & East End Ave., 


THERMOCOUPLES 
Driver Co., Wilbur B., Newark, N. J. 


THERMOSTATIC METAL 
Baker & Co., Inc., 54 Austin, Newark, N. J. 


Chace Co., ww 1 4008 Beard Ave., Detroit, Mich. 
General Plate Co., 30 Forest St., Altleboro, Mass. 
Wilson = SA on ‘Chestnut, Newark, N. J. “‘Wilce.” 


THERMOSTATS 
Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. ‘‘Dunco.” 
Edison Electrical Controls Division of Edison, 


Inc., 

43 Lakeside Ave., West Orange, N. J 
General Electric Co., Schenectady 
Hart Mf Conn. 


id * 
therm,”’ "Ricnenthoree “*Vasafiame. 
Minneapolis-Honeywell Regulater Co., 3816 Fourth Ave., 
Ulanet hy 85 Columbia, Newark, N. J. “Pigmy,” 
“Guico,”” “Capsule,” “Firecracker.” 


Tieine DS DEVICES 
Thompson Clock Co., H. C., Bristol, Conn. 


TINSEL, Cord and Thread 


General Electric Co., Section Q-612, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 
Rockbestos Products Corp., 701 Nicoll St., New Haven, Conn. 


TOOLS, Portable, Motor Driven 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Me. 


TOOLS AND JIGS 
Stein & Co., Wm. P., 424 St. Paul St., Rochester, N. Y. 


TRANSFORMER CORES. See Cores, Trans- 
former. 


TRANSFORMERS, Low Voltage Power 
Acme Elec. & Mfg. Co., 1440 Hamilton Ave., Cleveland, 


Coto-Coil Co., 229 Chapman 8t., Providence, B. I. 

General Electric Co., Section Q-612, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 

General Radio Co., 30 State 8t., af Bt, New York 

Weaver i Corp. T vPiymeuts Ave ¥ ™- I: i 
a ec. 

Wed Leneré Bie’ Go Sh meth Oe inn Vaca, BY. 


UNFAILING PERFORMANCE 
ASSURED 


¢ WRITE FOR puis kin 200 
THE MERCOID CORPORATION 














GASKETS*WASHERS *SHIMS 
LINERS * STAMPING * PUNCHES AND DIES 
Any material, size, shape or quantity. Prompt delivery. 


ACME MFG. & GASKET COMPANY 
3421 Market St., Philadelphia, Pa. 





| TERMINAL 








or stamped as ordered. 


| TAGS aa ea > win 


a Wicca tien. 
go ma gag MATIONAL BAND | Newport, 
cables, etc. BPR7G CO., ine. | ooew 


ELECTRICAL MANUFACTURING 








‘WHICH TYPE 


Insulated 


CABLE 
FOR YOUR PRODUCT? 


HOUSANDS of types and 


sizes to choose from. 


Which is best? 


engineers can help you t 


G oe Can supply ee! {vp 


7 LY p¢ 
I 


cable also magnet wire 


ag 


1 


G-I distributor, G-E sales oft 


Ses 


Electric, Schenectady, N. ¥ 


GENERAL ( ELECTRIC 


IMMERSION UNIT 
for electrically heating liquids 


Screwed into a tapped hole in]the side of a tank 
or vat, these CHROMALOX Immersion Heaters 
are simplifying many industrial problems relat- 
ing to the heating of a wide variety of liquids. 
These heaters are available in sheaths of various 
metals—copper, monel, stainless steel, etc.—so 
that the part immersed is immune from corro- 
sion by the liquid to be heated. 

Available with flange fittings as well as thread- 
ed fitting, and in all sizes from 300 watts to 12 kw. 

CHROMALOX Units are supplied for fluid 
heating in a number of other forms. .“‘Heavy 
Duty Immersion Units”? provide heat from .75 
kw. to 6 kw. and are in general use for such 
severe service as the melting of lead, solder, 
babbitt, etc. Other types of construction pro- 
vide for the easy removal of the immersion unit 
from the vat or tank when required, while still 
others, in the form of strip heaters and ring 
units, clamp to the outside of the tank at bottom 
or sides. 

The advantages of these various methods of 
electric heating are in the closely accurate tem- 
perature control possible, when used with ther- 
mostats, the absence of fire danger, particularly 
for use with oil or combustible fluids, and the 
clean, compact character of the installation. 

The Chromalox Book of Electric Heat, covering 
a wealth of material on industrial heating, is 
sent free upon request. 


EDWIN L. WIEGAND COMPANY 
7530 Thomas Blvd. Pittsburgh, Pa. 
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LC Dal-Mlaal ao k oe 
ed Enameling 
LTT Peete ale le 
Even Coats and 
Smooth, Hard 
Finish. Write for 
Sample 


FLATNESS 


FLATNESS so 
important in electrical 
sheets is an outstanding 
quality of Granite City Elec- 
trical Sheets. A _ special 
manufacturing and inspec- 
tion routine enables this 
company to provide un- 
usual flatness. You'll also 
find uniform temper, low 
“watt loss, and permeability 
to suit your needs in these 
better electrical sheets. 


Write for Sample 


Maeda 


— 
| 


MT aaa) 


5719 Ellsworth Ave 


916 Walnut St., Kansas Cit 
rien 


uth Dearborn 


GRANITE CITY, ILLINOIS 


BFF) an» a: 


a 


oT.) 
i: neer Build 
2 Mariner Tower 









































































EYELETS —Regular and Special 
WIRE —Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 
Waterbury, Conn. 





















Automatic 


TIMERS 
for every application 


KWIXSET Timers 


are rugged, simple, 
accurate, convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 


SIGNAL KWIXSET 


TUBES. See Fibre (Vulcanized). 


TUBES, Paper (Spiral Wrapped) 


aramount Paper Tube Co., 2035 Charleston St., Chicago, 
I. (Square, Rectangular, Round Shapes.) _ 


TUBING, Brass & Copper 
See Tube & Product: 
Suen Onion ets Co., Inc., 5629 Madison Road, 
Seevill Mfg. Co., 65 Mill, Waterbury, Conn. 
Welverine Tube ‘Co., 1441 Central Ave. .» Detroit, Mich. 


TUBING, Flexible Metallic 
Fiseher Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 


TUBING, Phosphor Bronze 


Phesphor Bronze Smelting Co., 2200 Washington Ave., Phila- 
delphia, Pa. 


TUBING, Varnished Fabric (Spaghetti) 
a Co., Wm., 268 Fourth Ave., New York, N. Y. 


General Electric Co., Section Q-612, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 

Mica Insulator Co., 200 Varick, New York, N. Y. “Em- 
pire.” 


— WIRE, Rods, Sheets & Special 
apes 
Callite Products Division, 540 39th St., Union City, N. J. 


Cleveland — Mfg. Co., Inc., 9410 St. Catherine Ave., 
Cleveland, Ohio 


TWINE, Armature 
Mica Insulator Co., 200 Varick, New York, N. Y. 


UNDERCUTTERS, Mica. 
chines & Tools. 


UNITS, RODS, GRIDS, ELEMENTS 

Atlas Electric Products Co., Erie, Pa. 

General Electric Co., Schenectady, N. Y. 

Rehne Elec. Co., 112 East 34th St., Minneapolis, Minn. 
Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 
Vulean Elec. Co., Lynn, Mass. 

Watlow Elec. Mfg. Co., 1326 N 23rd St., Louis, Mo. 
Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, Pa. 


VALVES, Electrically Operated 

Barber-Celman Co., Rockford, Iil. 

Mercoid Cerp., 4215 Belmont Ave., Chicago, Ill. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
South, Minneapolis, Minn. 


VARNISH, 
Varnish. 


See SJotting Ma- 


Insulating. See Lacquer, Paint, 


FLEXIBLE ARMS 


for portable and therapeutic 
lamps, etc. Made of steel and 


brass in all Finishes. Special 
arms designed to your re- 
quirements. Write for prices. 


86 US PATENT OFerce 


THE CHAS. FISCHER 
SPRING CO. 





238 Kent Ave. Brooklyn, N. Y. A 


TICs 
Ta UA eer ee 


Rings 
Standard types or engineered to 
YOUR needs 


WATLOW ELEC. MFG. CO. 


Saat ee 
etal te tied. 


1326 N. 23rd 





ST. LOUIS, MO 









SURFACE, IMMERSION, 
AND OVEN TYPES ~/or 


controlling the temperoture of 
OT a Tae Tl ee A 
ACCURATE - DEPENDABLE- Teguirements. 
AND ECONOMICAL 


STRUTHERS DUNN, INC. 


138 N. Juniper Street, Philadelphia, Pa. 


=r 


VOLTMETERS. 


WASHERS, Felt 
Western Felt Works, 4029-4117 Ogden Ave., Chicago, Ill. 


WASHERS, Lock and Spring 


American Nut & Bolt Fastener Co., Pittsburgh, Pa. 

Barnes Co., Wallace, Bristol, Conn. 

Beall Tool Co., East Alton, Il. 

Butcher & Hart Mfg. Co., Toledo, Ohio. 

Eaton Mfg. Co., Massillon, Ohio. 

Hobbs Mfg. Co., Worcester, Mass. 

National Lock Washer Co., Newark, N. J. 

Philadelphia Steel & Wire Corp., Germantown, Phila., Pa. 
Positive Lock Washer Co., Newark, N. J. 

Shakeproof Lock Washer Ce., 2533 N. Keeler Ave., Chicago, Il. 
Thompson-Bremer & Co., 1640-A W. Austin Ave., Chicago, Ill. 
Washburn Co., Worcester, Mass. 


WASHERS, Metallic 


Acme Mfg. & Gotu © Co., _ Market St., Philadelphia, Pa. 
Guarantee Specialty Mf , 9610 Carr Ave., Cleveland, 0 
Hubbard Spring Co., 5° * Pontiac, Mich. 


WAX AND COMPOUNDS 


Sealing and Filling; Impregnating; Sees ans Fin- 
ishing; Chatterton’s Compound; Sealin 

agate Steel & Wire Co., POs 8. La Salle &t., chicago, 
i 


Dolph Co., John C., 168 Emmett, Newark, N. J. 

General Electric Co., Section Q-612, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 

Mica Insulator Co., 2 Swe New York, N. Y. 

Roebling’s Sons Co., tis , Trenton, N. J. 


WELDING RODS & EQUIPMENT 


Becker ee Carbon Co., 223 No. Ashland Ave., Chicago, 
Ill. (Carbon 

Callite eee Division, 540 39th St., Union City, N. J. 

Ryerson, Jos. T., & Son, Inc., Chicago, mh. 


complete 
information 





See Instruments. 


WINDERS 
Induction Coil. See Winding Machines, Coil. 
Electromagnet. See Winding Machines, Coil. 


WINDING MACHINES, Coil 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Tm. 
Universal Winding Co., Boston, Mass. ““Leesona.’ 


WINDINGS. Seeé Coils, Finished. 


WIRE & CATHODES Oxide Coated for Radio 
Tubes, Cathode-Ray Tubes; Also Special 
Applications 


Callite Products Division, 540 39th St., 
WIRE, Armature Bands. 


Union City, N. J. 
See Wire, Bare. 


WIRE, Bare 


Copper, Phosphor Bronze, owe ae Armature Bandling 
See also Tungsten & Molybde 
American Stee] & Wire Co., 208 ‘s. mie Salle, Chicago, Tl. 
Ansonia Electrical Co., 59 Main St., Ansonia, Conn. 
Belden Mfg. Co., 4683 W. Van Buren, Chicago, Ill 
Crescent Insulated Wire & Cable Co., Trenton, N. J. 
General Cable Corp., 420 Lexington Ave., New York, N. Y. 
Hoskins Mfg. Co., Detroit, Mich. 
ra = Smelting Co., 2200 Washington Ave., Phila- 
elphia, Pa 
Riverside Metal Co., Riverside, Burlington County, N. J. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Scovill ite. Co., 65 Mill, Waterbury, Conn. 


WIRE, Copper Clad 
Callite Products Division, 540 39th St., Union City, N. J. 


WIRE, Copperweld 


Callite Products Division, 540 39th *.. Union City, N. J. 
General Cable Corp., 420 Lexington Ave. .» New York, N. ¥ 


WIRE, Fixture 


Crescent Insulated Wire & Cable Co., Trenton 

General Cable ., 420 Lexington Ave., New Yok “N.Y. 

General Electric Co., Section Q-612, Appliance and Merchan- 
dise Dept., Bridgeport, Conn. 

Holyoke Co., Inc, 720 Main St., Holyoke, Mass. 


CROMO_HEAT-ELEMENTS 
“APPROVED — 


25 to 1000 watt, 110 or 220 
volt. Any shape, for any 





gape. made to order. 
riteforsampleand prices. 


112 E. 34th St. 
Minneapolis, Minn. 


ROHNE ELECTRIC CO. 








MAGNET WIRE 


Round - Square - Rectangular 
Enameled - Cotton - Silk - Paper 


ANNUNCIATOR WIRE 


Coils - Spools 


THERMOSTAT CONTROL CABLE 
Armored - Braided 


Manufactured by 


THE ANSONIA ELECTRICAL CO. 
59 Main Street Ansonia, Conn. 





















Flexibility and quick change-over 
are combined with accuracy and high 
production in 


UNIVERSAL No. 104 
Automatic Paper-Insulated Coil Winder 


UNIVERSAL WINDING COMPANY 


BOSTON 


Roebling’s Sons Co., John A., Trenton, N. J. 
Rockbestos Products *Corp., 701 Nicoll St. -,» New Haven, Conn. 


WIRE FORMS 


American Steel & Wire Co., 208 S. La Salle, Chicage, Ill. 
Barnes Co., Wallace, Bristol, Conn. 

Fischer Spring Co., hie Kent Ave., Brooklyn, N. Y. 
Hubbard Spring Co., M. D., Pontiac, Mich. 

Raymond Mfg. Co., Corry, Pa. 
Roebling’s Sons Co., J A., Trenton, N. J. 


WIRE, Insulated 


American Enameled Magnet Wire Co., Mich. 

American Steel & Wire Co., 208 8. La Fuallee ‘Chicago, mi. 

Ansonia Electrical Co., 59 Main St., Ansonia, Conn. 

Belden Mfg. Co., W. Van Buren, Chicago, Ill. ‘‘Cole- 
rubber,’’ “Nitro. a 

Crescent Insulated wee 4 Cable Co., Trenton J. 

General Cable Corp., Lexington Ave., New Yok N. Y. 


“*Enterite,’’ Pesiese 
General Electric Co., Section Y-271, Aggiteges and _ Mer- 
Flex,’ ‘‘Delta- 


chandise Dept., Bridgeport, Conn. 


beston. 
Holyoke Co., Inc., 720 a St., Holyoke, Mass. 
Rockbestos Produc Corp., New Haven, Conn. 


Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, Mich. 

American Steel & Wire Co., 208 8. La Salle, Chicago, Il. 

Ansonia Electrical Co., 59 Main St., Ansonia, Conn. 

Belden Mfg. Co., 4683 W. Van Buren, Chicago, Ill. ‘‘Cot- 
enamel,’ ‘‘Celenamel.’’ 

General Cable Cup.. 420 Lexington Ave., New a N. Y. 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 

Rockbestos Products New Hi == = 


Corp., 
Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Resistance 


—— Co., Wilbur B. Newark, N. J. ‘“‘Tophet,”’ ‘‘Cuprea,” 


ecraloy,”” ‘“‘Hilo,”  ‘“‘Cobanic,”’ om adiocarb,” 
“Radioalloy” 
Driver-Harris Co., Harrison, N. J. | “Advance,” , Calide,”’ 
“Cli 2 “Nilvar,”” “‘Ma “*Lohm,”’ 


max,” ‘*‘Hytemco,”’ 
“Gridnic,”” ‘‘Radiohm,”’ ‘“‘Ohmax,’’ ‘Mi he “‘Comet,”’ 
“Ideal,” ‘‘Karms,” “Lucero,” “‘Nichrome.”’ 
Holyoke Co., Ine., 720 Main St., Holyoke. Mass. 
Hoskins Mfg. Co., Detroit, Mich. “‘Chromel,”’ 
“Chromel-Alumel.”’ 
Jelliff Mfg. Corp., C. O., Southport, Conn. 


WIRE STRIPPERS. See Strippers, Wire. 


ZINC 
7 ee See Se. 16@ Front, New York, N. Y. ‘Horse 


Pat ee. & Co., Waterbury, Conn. (Strip; Fuse Meta) 


“Copel,” 


PAPER TUBES 


SPIRAL WRAPPED 
SQUARE—RECTANGULAR—ROUND 


Write for Samples and Prices 


Paramount | Pap Paper Tube Company 


—— [REN] 


tures 
oo Tubular, Immersion. 
Carta rtridges, Unit Heaters, Air Heaters 
canteen Furnace T. 'ypes. 


Harold E. Trent Co. 





619 N. 54th St., 
Philadelphia, Pa. 
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RESISTANCES FOR 
EVERY PURPOSE 


Here — from an international organization specializing 
exclusively ingthe production of quality resistors — you 
can obtain standard or special resistance units for 
practically ANY need ..... 

86 6ee , Heavy duty power resistors from 5 to 200 watts — 
Precision resistors to 1/10 of 1% accuracy — Low watt- 
age resistors of modern insulated design — Low wattage 
potentiometers with the famous Metallized type ele- 
ment..... and various others ..... 

You saveJtime and money by going to one source for 
ALL your resistance requirements. And, by standard- 
izing on IRC you insure freedom 

from costly resistor failure. 


INTERNATIONAL — 
RESISTANCE CO. | tia" Wate. for 


I ial Resi 
401 N. Broad St.,Philadelphia | Gawloe B25. 















ACCURACY PRECISION 
GUARANTEED WITHOUT 
WITHIN 2% EXTRAVAGANCE 
MODEL 223 D.C. 
5-0-5 AMMETER ( 
Here is shown a 2” metal case clamp-on type Ammeter—just : 
one of Triplett’s large line of Instruments. Made in i 


Triplett 4 
Electrical 
Instrument Co. 1 
312 Harmon Dr. 


Bakelite and metal cases. D.C. instruments are the 
D’Arsonval moving coil type, A.C. are the movable 
iron repulsion type with an outstanding design. 


TRIPLETT MANUFACTURES a complete whitest ao ya 
line of all sizes and styles electrical meas- 

uring instruments for radio, electrical new 1936 Catalogues..... 1 
and general industrial purposes, GUE. siicdn ea vecetsccatctebes | 
both standard and custom built. 

If you have an electrical in- PGBRONE. ones cccccccccccecccccece | 
ctrument protien = write ce aoe ii cede 


to TRIPLETT. 
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February —Pisces—The Fishes. 


A constellation between Aqua- 
rius and Aries pictured 
as two fishes. 


no FISHERMAN’S LUCK’ 
about Rockbestos 


A “‘fishing expedition’’ in pcos insulated wire 
may be a bad gamble. Particularly is this true when last- 
ing service is wanted regardless of threatening circum- 
stances of location and environment. Ordinary insulation 
may not stand the gaff, wire deteriorates rapidly and lost 
time and replacement expense is the sorry result. 

Specify Rockbestos! Heat, moisture, oil and grease, 
fumes, or acids lose their potential danger when wire is 

rotected with its dense felted asbestos wall. For asbestos, 
fanid of Rockbestos, is inorganic and completely inert—a 
mineral that reached its present changeless form millions 
of years ago. 

Mark this! All so-called flame-resistant insulations are 
not heat-resistant. But Rockbestos is both heat- and 
flame-resistant. In switchboards, for example, straight 
varnished cambric insulation is a needless fire hazard. 
Rockbestos removes that haz- 
ard, for it will not communi- 
cate fire. Outstanding, too, is 
the fine appearance of Rock- 
bestos Switchboard Wire when 
installed. When sharply bent, 
it will not crack. The cushion- 
ing wall of felted asbestos 
gives and takes under stress. 

Rockbestos is made in over 
50 types to meet all sorts of 
severe operating conditions. 
Samples and detailed informa- 
tion will be forwarded on re- 

uest. Rockbestos Products 

orporation, 701 Nicoll St., 
New Haven, Conn. 
Also Refer to Electrical World Bagers’ Reference Number 





These sharp bends, without 
breaks, are possible when 
Rockbestos Switchboard Wire 


of December 21, 1935, Volume II. és used. 


OCKBESTOS 


the wire with permanent insulation 
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J” NATION-WIDE 


AIR EXPRESS SERVICE 


(AIR AND AIR-RAIL) 


everywhere in the United States 






Air Express now presents a nation-wide, unified 
system which permits prompt pick-up and delivery 
practically everywhere. It is the fastest medium 
of commercial transportation in the world with 
these outstanding advantages: 












* Prompt pick-up and special delivery of shipments 
at no extra charge door-to-door—between 215 cities 
in the U.S. and Canada and to 32 foreign countries. 

* Fast. co-ordinated service between swift trains and 
planes now extends Air Express speed to 23,000 
Express offices throughout the country. 








Deliveries up to 2,500 miles overnight — coast-to- 
coast — border-to-border. 


Low, economical rates. 
Night and day service. 


Shipments accepted prepaid, collect, or C.O.D. 
Prompt remittances. 






%* #H% 


Practically any shipment packed in accordance with 
rail express regulations can be made by Air Express. 






$50 free liability for 100 lbs. or less; additional 
| liability accepted at 10¢ per $100. For prompt 
service or information call or phone any Railway 
Express office. 
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ONE SYSTEM e ONE RESPONSIBILITY ¢ ONE WAYBILL 


AIR EXPRESS 


RAILWAY EXPRESS AGENCY 


PHILADELPHIA'S 
MOST CONVENIENT 
Hotel 


600 Rooms, each with bath 
Rates from $2.50 


UNLIMITED PARKING 


HOTEL 
PENNSYLVANIA 


39th and CHESTNUT STREETS 


When in NEW YORK—Pick the Piccadilly 


Say “Hello” to a good “Buy!” Stay at this New, 26 
story hotel. Here, Times SQUARE is all "ROUND 
you — just a stone’s throw to “Radio City”’, 69 theatres, 
mid-town business offices and railroad terminals. 
Patronized by the electrical trade from coast-to-coast. 


Beige, quiet, richly furnished rooms — with baths 
— deep, soft “sleepyhead” beds and all up-to-the- 9. 50 
minute conveniences. Daily rates begin as low as Single 


Write for reservations. Ask for free “Guide-Map” of N. Y. 


HOTEL PICCADILLY 


45th St., just West of B’way. W. Stiles Koones, Manager 


From Pvhunirum to 


240 materials, parts and ac- 


cessory electrical equipment 
are being advertised by 204 


companies 


ELECTRICAL 
MANUFACTURING 


to the designers and builders of 


all electrically energized products 
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a GUARANTEE oF 


DEPENDABLE INSULATION 


The Home of 
® IRVINGTON INSULATION @ 


0.4.9 p 
ae er THe 
0’ Yo 
* FOR 
AIR CONDITIONING UNITS 




























Experience and background 
Complete control of processes 
Thoroughly fireproofed plant 
Laboratory control of processes 


Ample productive capacity 








QUIET © RUGGED © DEPENDABLE 


Manufacturers of motor driven apparatus and appliances have 
found Holtzer-Cabot Motors —_ to fit the job, give best results. 
Our engineers have a wealth of experience. Let them shoulder 
your motor prob 


Write us regarding your requirements—Dept. 10 


HOLTZER-CABOT ELECTRIC a 


125 AMORY ST. 


MOTOR SPECIALISTS 


Result = Quality Insulation 


gtamDaro OF Ting *On» 





IRVINGTON PRODUCTS 
* 


VARNISHED CAMBRIC and TAPE 
Black or Yellow — Straight or Seamless Bias 


VARNISHED CANVAS and DUCK 


Black or Yellow 
VARNISHED SILK * VARNISHED PAPER 
IRV-O-SLOT INSULATION 
| VARNISHED TUBING 
Modern ‘Sil, on needs this INSULATING VARNISHES and COMPOUNDS 


modern metal —< | e 


Send for illustrated literature e 


This modern zinc-base metal 
has “won its spurs” on 
numerous products where 
decorative parts added “plus 
value” to the finish. Also 
adaptable where mechani- 
cal strength is desired 


For example, all corner 
moldings of the THOR 
Electric Servant are formed 
from Satin Finish ERAYDO 
Sheet, giving the product a 
rich and attractive finish. 


ERAYDO casts, draws, 
stamps and spins well. 
Available in strips and 
sheets; also ingots for sand 
castings. 


Write now for Hur ; ; 
descriptive booklet Ill. Designed by Lurelle Guild. 


ILLINOIS ZINC COMPANY IRVINGTON VARNISH « INSULATOR CO. 


Irvington, New Jersey 





332 So. Michigan Ave., Chicago, Ill. 52 Vanderbilt Ave., New York, N. Y. 
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—send for free testing 


samples today! 
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d by Illinois Tool Works 
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tion cannot loosen. Give 
your product the abso- 


tween both nut and work 
surfaces that even vibra- 


superior locking met 


lute protection o 


CK WASHER 





d and 


d-tooth Distributors of Shakeproof Products Manufacture 


The combi- 


nation of this resilient 


Lock Washers are 
made of high grade 


ne Shakeproof 
spring steel and are spe- 
cially heat treate 


Each Twisted Jooth Acts as 
a Powerful Resilient Spring 


power and Shakeproof’s SHAKEPROOF LO 


hardened, they possess 
exclusive twiste 


a degree of “Spring 
Action” that is truly ex- 


ceptional. 


SHAKEPROOF LOCK WASHERS 
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This molded part is typical of the difficult and accu- 
rate molding jobs Kurz Kasch is constantly bein 
called upon to do. The deep draw from the mold, 
and the metal inserts call for the finest craftsmanship, 
from die to finished molding. Use Kurz Kasch 
service on your next molding job. 

We carry in stock a wide range of Radio Knobs and 
Dials; also Utensil Knobs, Terminal Nuts, Instru- 
ment Knobs, Gear Balls, etc. Write for bulletin. 


The KURZ-KASCH Co. 


Chicago, Illinois 





DAYTON, OHIO 
Branch ces 
New York Cleveland St. Louis Chicago 
Los Angeles Dallas Milwaukee Toronto, Can. 





TEMPERATURE 


CONTROLS 


in Electrical Equipment 
insure: 

e Constant Temperature 
@ Economy 

@ Long Life 


Write for Catalog No. 36 


EDISON ELECTRICAL CONTROLS DIV. 
THOMAS A. EDISON, Ine. 


43 Lakeside Ave. West Orange, N. J, 


design produces a posi- 2533 N. Keeler Avenue 





Patented multi- 
ple heating : 
circuit a) '| With maximum effici- 
SAUER ATEDETE 8 ency and results, with 
8 cattsh fas . Y enon | one ae 
»« quick initial heating < for thels cecstnetente 
ae a on god 
Heated outlet. 5 needi jon set-ap. Engineer 
oan coals “tor ‘wae ing eee 
=~ outlet flows 
SANS ORT, Be ony groston: 2 & 
"he ouring 
Adjustable for height above work C ~ is of all kind 
6 Quality built to do a quality job > 
STA-WARM ELECTRIC CO. 
565 N. Chestnut St. Ravenna, Ohio 
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Motor - Starting 
CONDENSERS 


Design those compact, inexpensive, con- 
venient A.C. motors as you please. When 
it comes to condensers for the starting 
function, AEROVOX will design and pro- 
duce units that blend mechanically and 
electrically into your assembly. 


Of the millions of condensers used for 
motor-starting purposes, AEROVOX has 
supplied the major portion. 


Pioneering experience in the dry electro- 
lytic condenser art, unparalleled engineer- 
ing and chemical background, and produc- 
tion facilities second to none, are yours by 
specifying AEROVOX. 


D ATA Write on your firm letterhead 
for copy of our Industrial 
Condenser Manual. Meanwhile, submit 


condenser problems for engineering aid 
and quotations. 








CORPORATION 
81 Washington Street Brooklyn, N. Y. 


FREE SAMPLE 


Write for a sample of this famous wire connector that 
requires no solder or tape — eliminates binding posts, 
eye letting and terminal blocks. Just tell us how you 
plan to use it and proper size will be sent free. 


IDEAL eaeree Tapeless 
WIRE CONNECTORS 


~ 


They make a better joint electrically and mechan- 
ically and at lower cost. 5 sizes available for all 


product and plant wiring work. Fully approved. 
Listed by Underwriters’ Laboratories. 





IDEAL COMMUTATOR DRESSER CO. 


1008 Park Ave. Sycamore, Ill. 
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AUTOSYN 


SELF SYNCHRONIZING MOTOR 
TYPE | 


Type | Autosyn motor is a reasonably priced 
self-synchronizing motor with superior per- 
formance characteristics. One transmitter may 
operate as many as six receivers. Practically 
any system of remote indication or control 
may be solved by the selection of the proper 
type of Autosyn Motors. 


FEATURES 


1. Conventional Motor mounting interchangeable 
with most standard self-synchronizing motor 
elements. 


. Approximate accuracy: Two degrees. 

. Maximum torque 14.8 inch ounces. 

. Safe continuous operating torque 5.6 inch ounces. 
Brushes carry no current during synchronism. 
Enclosed inertia dampener reduces oscillation to 
maximum of 3 seconds and is adjustable to suit. 
Dimensions: 3-%” x 3-%e” x 5-%”. 

. Weight: 5 lbs., 12 oz. 

Low current consumption and temperature rise 
characteristics. 


Voltage range for accurate and safe operation, 
minus 20% to plus 10% normal rating. 


























oS fem 


Complete information on Request. 


CHAS. CORY CORPORATION 


Subsidiary of Bendix Aviation Corporation 
754 Lexington Avenue 
BROOKLYN, N. Y. 
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THE SHIPPING BOX GOES 
10 THE LGinatze Consumer 


* When your products are individually packed to be 
delivered to the ultimate consumer in the original factory 
package, be sure to take advantage of the sales value and 
prestige offered by a colorfully printed H & D shipping box. 
H & D unit packages (i. e. factory packing ) guarantee fresh 
merchandise, reduce customer complaints, facilitate packing 
and handling. The H & D book on “Unit Packaging” will 


interest you. Send for your copy. « « « “« 


+* MODERN METHODS 
ACH wd aecttede 


Products EXPLAINED “gy 
TM at eae eee 






THE HINDE & DAUCH PAPER CO. 
$25 Decatur Street, Sandusky. Mhio 


Send me your book. “Unit Packag- 
ing—Ite Use and Abuse” 


NAME 

























Investigate the Advantages 
Presented by 


OHIO 


Torque Motors 


There are many situations 
where Ohio Torque Motors 
can be used to advantage in place of solenoids, 


magnets, air or water cylinders and similar 
devices. 


Ohio Torque Motors are widely used in elevator 
service, and in other lines for releasing brakes, 
operating cams, turning valves and functions 
of like nature. They are easily applied and 
often effect great savings, both in installation 
= ere - irene — ne in sizes 
rom 3 to 64 ounce-feet torque. equi 
with ball bearings. i = 


Our Engineers can help you determine the 


practicability of applying torque motors to 
your work. 


The Ohio Electric Mfg. Co. 


5905 MAURICE AVE. CLEVELAND, OHIO 


OHIO MOTORS 
_————————— 


Atlas 


WOVEN 
HEATER 
NETS 


= ae = 


flexible—durable 

—uniform in 
heat—light in weight—quick heating 
and cooling. Ideal where constant or 
self-regulating type of heating is de- 
sired. Made in sizes up to 32 inches 
in width, 75 feet in length. Ask for 
further details. 


Mfd. by 


ATLAS ELECTRIC PRODUCTS CO. 


Erie, Penna. 
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ELECTRO - MECHANICAL 
PARTS OF 
MOLDED PLASTICS 


The Chicago Flexible Shaft Company’s 
Electric ““Clipmaster” parts are{molded 
of impact Bakelite to provideJstrength 
and lightness, together with electrical 
and heat insulating qualities. The motor 
housing proper, which also serves as 
the handle, is always cool, comfortable 
and safe. Absolute accuracy and uni- 
formity of all molded parts were re- 
quired to ao complete interchange- 
ability and easy assembly. 


This exacting molding job is only 
one of many which Chicago Flexible 
Shaft Company have entrusted to this 
organization. Like many other nation- | 8 
ally known firms, they have found here > 
intelligent appreciation of their prob- “—— 
lems, plus the necessary design and 
production facilities to give them what they want when 
they want it. 


Perhaps we can assist you in the solution of your prob- 
lems. You are invited to consult us without obligation. 


CHICAGO MOLDED PRODUCTS CORPORATION 
2144 Walnut Street Chicago, IIlinois 


SMALL MOTORS? 


No. 90 L. 


For Auto Heaters, Food Mixers, Sirens, 
Burglar Alarms, Grinders, Blowers, etc. 


Two Frame lengths cover power from 1/100 to 
1/20 B.h.p. and speeds from 2000 to 10,000 r. p.m. 
Voltages from 6 to 110, both in A. C. and D. C. 
The shaft is 14” Tool Steel. Outside dia. is 23¢” 
Mounting from Die Cast End. 


We welcome the aqententty of 


quoting on Special Requirements. 


KENDRICK & DAVIS CO., Inc. 
Lebanon, N. H. 
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The new FREE Bruning sample book of 
tracing papers, tracing cloths and drawing 
papers is a veritable mine of information—a 
reference book well worth having. Years of 
scientific investigation and experience have 
gone into the making of the papers and cloths 
; it contains. Here, you will find a complete 

line—the right paper or cloth, at the right 
price, for every purpose. 

Unlike many other sample books, this 
book contains no “dead timber” —no useless 
; duplications. Every sample is accurately de- 
scribed in terms of what it will do. Qualities 
of the materials shown are accurately and 
honestly given, without ballyhoo or excess 
verbiage. 

Write for the new Bruning sample book 
today. It is yours without any obligation 
whatever on your part. 


BRUNING 


cae —Leading the field today in S. 
sensitized papers, reproduction 
- processes, drawing material /f9 7 


and drafting room equipment. 
MAIL THE COUPON NOW 


FOR YOUR COPY 


CHARLES BRUNING COMPANY, 102 Reade Street, New York, N. Y. 
Gentlemen: Please send me your new FREE sample book of tracing papers, 
cloths and drawing papers. 





ee 
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“LAZY WATTS, When on oustnees 
YOU'RE FIRED!” | ~ 


he specifies more than just 
R & M motors haven't any patience at all with 




























orcelain. 

niversal Porcelain stands 
up, looks better, and ends 
assembly troubles by elimi- 
nating misfits because it is 
always exact to dimensions. 
The essential characteristics 
of Universal Porcelain are 
backed by our long experi- 
ence with various processes, 
use of best materials, com- 
petent engineering and 
efficient workmanship. 


“lazy watts."’ They are so scientifically de- 


signed and precisely built that they cut down 


oes ; a By 
friction and electrical losses to a minimum and vent attrac” 


pores, ed S glare 
tive col 


make a little current go a long way, without 





UNIVERSAL 


CLAY PRODUCTS CO 
SANDUSKY OH!1O 
CHICAGO OFFICE 107% WACKER OR 


any sacrifice in the results accomplished. 


Manufacturers of motor-driven appliances 


have found the cooperation of R & M engi- 





neers genuinely helpful in solving their motor 
problems. And they have discovered that their 
customers appreciate that added assurance of 
dependability—the R & M nameplate. 


R & M motors are equipping leading makes 
of washing machines, ironers, pumps, fans, oil 
burners, office equipment, etc. We are pre- 


pared to build special motors to meet special 







requirements. And weareatyourservice—now! 


Robbins & Myers 


How about itiial 
your order? _srups 














We take pride in the knowl- SPECIAL 
Robbins & Myers, Inc. The Robbins & Myers Co., Ltd. ue — ye . _ SCREWS 
Reatteill : leaders in industry continue 
pringfield, Ohio Brantford, Ont. is 
Seunded 2056 to place their orders with MACHINE 
baa us. We feel that this is SCREWS 
conclusive proof of quality, 
service and dependability. MACHINE 
May we quote you on your SCREW NUTS 





order? 


THE PROGRESSIVE MFG. CO. 


Torrington, Conn. 






FANS « MOTORS e HAND AND ELECTRIC 
HOISTS AND CRANES 
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HIGHLY SPECIALIZED PRODUCTION 
FOR EVERY NEED 


Weng 


CONTACTS 


Wherever a circuit must be made or broken, 


Mallory will supply the best contact for 
the purpose. 


Years of on, performance have de- 
veloped for Mallory Contacts acknowledged 
leadership. In the automotive ignition field, 


ELECTRICIAN: We want SA’ Series Brushes 
for example, Mallory Contacts predominate. 


because they keep our maintenance costs low 

Mallory contacts and contact materials are 

made for every need—with highly special. 

ized products that meet the most exacting 

requirements. Submit your controller @ Operators of electrical equipment watch overall 
and circuit breaker plans to Mallory en- 
gineers for recommendation of the material 
best suited for your needs. There is not 
the slightest obligation. 


costs—machine maintenance as well as brush cost. 


They specify “SA” Series Brushes because the five 


P. R. MALLORY & CO., Inc. : + 4° 
INDIANAPOLIS INDIANA grades, with graduated performance characteristics, 
Cable Address—Pe!mallo 


permit selection, for every machine, on the basis of 
good commutation, good brush life and low main- 
tenance expense. 

@ “SA” Series Brushes are designed, primarily, to 


Is 


meet the severe demands 


Te e > We of heavy duty service. This 
REFLECTING e X at | cf ~ they do, successfully and 
mad OLN G Sy FILEMITE e Wea economically. They also 


insure economy in the 


INSULATION 


Qualit. 


operation of all types of 
commutating equipment 
adapted to the use of 


electro-graphitic grades. 


) , ( 


i : sake There is a National Pyramid Brush for every 


. class of service 
She LOUTHAN 
Manufacturing Company Mm NATIONAL CARBON COMPANY, INC. 


ss reerige’ lalate DIVISION, AL OHIO 
EAST LIVERPOOL, OHIO Berne dei yeti ye 


ste ated Sal Ts Offic ces one York, Pittsburgh, Chicago, San 
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Type Q Electric DON'T LET 
WILCOLATOR ‘uarteRING BRUSHES 


MAKE A MONKEY OUT OF YOUR MOTOR 


Among the physical causes of 
brush chatter are such things as 
wrong brush pressure, high or 
low commutator bars, commu- 
tator out of round, etc. 

Electrically, it may be the re- 
sult of a poor commutator con- 
dition due to wrong brush grade, 
too high coefficient of friction, or 
not running the machine up to 
rated load. 

Your problem is to determine 
whether the trouble is strictly 
mechanical or whether to consult 
a brush manufacturer. Our free 
booklet "The Brush Phase of Motor 
Maintenance” will help you. 
There’s no obligation—just write. 


A sensitive, high capacity 
thermostat for the remote 
control of temperatures. 





Se ee 


The flexible construction of the Type Q 
Electric Wilcolator makes it *particu- 
larly adaptable to difficult installation 
problems. 


12508 BEREA RD. CLEVELAND, O. 





Some of the successful applications of 
this thermostat are listed below: 


** Simplicity Itself”’ 





Water Heaters 

Fat Fryers 

Doughnut Machines 
Glue Heaters 

Warming Cabinets 
Steam Tables 

Coffee Urns 

Oil Reclaimers 
Wrapping Machinery 
Electric Range Ovens 
Electric Bake Ovens 
Plastic Molding Presses 
Air Conditioning Equipment 


Approved 


ILSCcO 
SOLDERLESS LUG 


The simplicity of this lug is its greatest feature. Other features are-—{1) You need oaly a 
screw driver, wrench, or pliers to tighten wire to connector; (2) Takes only a minute to 
attach wire; (3) It’s very adaptable; will take care of different sizes of wires both solid and 
stranded; (4) Because of the triangular clamping arrangement, the stranded wires are 

inane cold masta; (5) The seevaciean on the bosons ofthe Gat plone ansler greatly ia haliiag 











the wire with a vise-like grip; (6) The set screw does not come in contact with the wire; 


Dryers (7) A deeper collar can be furnished to accommodate more than one wire. Send for 
Sterilizers SAMPLES and Prices. 
Vulcanizers ILSCO COPPER TUBE & PRODUCTS, Inc. 





Incubators 5629 Madison Rd. Cincinnati, O. 






Rating 30 amperes 125 volts, 3750 watts 
—20 amperes 250 volts 5000 watts. 


Alternating Current only. | SPRINGS wet 


For Direct Current use a combination | WIRE FORMS 
of thermostat and relay. ele. Sab 


T 


e STAMPINGS 2 RVICE 
- a WASHERS 1905 iets 
For details, write EXPANSION PLUGS 


to BRI YMu Om UA 


THE WILCOLATOR CO. 
17 Nevada St., Newark, N. J. 


M. D. Hubbard Spring Co. 


Pomttiae. ae oe ae ee 
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Note, please, how the 
contact rides directly 
on the resistance wire, 
thereby virtually mak- 
ing each turn a separate step. OHMITE patented construc- 
tion alone makes possible this smooth, gradual control in 
power-size rheostats. Resistance is wound over a porcelain 
core which is fused with vitreous enamel to the base. There 
are no organic materials to smoke or char. 


Shafts are amply insulated. The contact rides on a flat 
surface to safely carry heavy currents. OHMITE Rheostats 
are listed by Underwriters’ Laboratories. Made in six sizes 
from 25 watts through 500 watts; resistance values, 0.5 
through 10,000 ohms. Ohmite engineers will gladly aid you 
in developing special models. Write for Catalog 14. 


OH MITE 


MANUFACTURING COMPANY 


Manufacturers of Resistors and Rheostats of All Types 
4843 Flournoy St., Chicago, Ill. v a 





Over 400 standard items of TERMINALS, TERMINAL PANELS, 
ELECTRICAL PLUGS AND SOCKETS 
Special panels to your specifications. Write for bulletins just printed. 


HOWARD B. JONES 


2300 Wabansia Avenue Chicago, Ill. 


METAL STAMPING SERVICE 
DRAWING 


STAMPING 
ajo FORMING 





Small Metal Parts \“"\a 


in 
Ee Brass, Copper & Steel © 


PATTON-MACGUYER COMPANY 
17 Virginia Avenue, Providence, R. I. 
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Wilmington Fibre is a better material 
for electrical purposes, combining tough- » 
ness with attractiveness; great strength | 
with lightness; and having every advan- | 
tage in economy of fabrication . . . for 2 
it can be easily machined to any shape 
desired (punched, sheared, turned, cut, 
stamped, embossed, tapped, and accur- 
ately threaded). It affords perfect insul- 
ation, yet its use need not be limited to 
insulating purposes, for its many proper- 
ties have brought it into almost universal 
use in the construction of all types of | 
electrical machinery, appliances and 
accessories. 






























= Wilmington Fibre is obtainable in Sheets, 
= Rods, Tubes, or Finished Parts, fabricated 


to your specifications. 


: In bulk, it costs less than most other 
materials . . . and additional savings can 
be made by having us turn out the finished 
_ in our own completely equipped 
pliant. 





We are prepared to offer you every 
cooperation in determining the uses and 
savings possible in your product. Upon 
request, on your company letterhead, we 
will send you our treatise on fibre fabrica- 
tion . . . or our Engineering Department © 
will, without obligation, be glad to consult * 
with you regarding your specific require- ~ 
ments. 
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WILMINGTON FIBRE SPECIALTY COMPANY {3 
PIONEERS (N FIBRE FABRICATION WAMINGTON, DELAWARE. - oa 


ce aaa ener 
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WIRE Ace 
° = * = 
e aimee ) I * 
(A heat-resisting Copper Magnet Wire) CAPACITORS = 
. e (oil impregnated) 
® s ® 2 * 
-IS rapidly taking. bi Cais ae 
c or Capacitor Motors 
* 6 |. ® 
eit t 
: S p a i A 4 n f ° Our many years successful experience us 
* | . | . © ae of capacitors for the cor- 
rection of power factor thoroughly 
& ~@ @ ctr 1 Cc a i n c u stry e qualifies us in the Capacitor Motor field. 
6 e Let us solve your capacitor problems 
e 
Wherever class B insulation is needed, . pee WIRE MAGNET WIRE — COILS 
* specify Vega Chromoxide wire, be- ° Products VARNISHED INSULATIONS 
e cause: it saves space in winding, and e 
e its insulation, integrally applied as * THE ACME WIRE CO. 
° a base coating, withstands high e New Haven, Conn. 
° temperatures without softening and ° Branch Offices in Principal Cities 
toughens with age; it costs very little 
e more than enamel, but allows a high © 
é safety factor. Many leading manu- e 
e facturers have recognized the quali- e ¢q S T E P = 
e ties and advantages found only in . & “3 
this heat-resistant magnet wire insu- 
.: ae . . 4 ... AND HOW TO SAVE 
© : © THEM IN NEW RK 
. We will be glad to submit samples * ¥O 
to manufacturers. = ['s REALLY surprising how 
e e much time, energy and car- 
. Manufactured exclusively by ° , fare McAlpin guests save in 
- ‘i — ae town : : = 
thanks to e convenien oca- 
» AMERICAN ENAMELED. * tion of this fine betel. Of 
course, thousands of busy New 
* MAGNET WIRE COMPANY 3 York visitors realize it ... 
e e * that’s one reason they make the 
: McAlpin their headquarters. 
* Port Huron, Mich. a * The other reasons? Well... 
e ° ; stop in on your next visit and 
e 6 enjoy the comfort, friendly 
& . a service and fine food at the 
. SEND THIS COUPON ‘ McAlpin. 
w JOHN J. WOELFLE, Manager 
€ ROOMS WITH BATH FROM 
American Enameled Magnet Wire Company, k $7) .50 per day $ 4 per day $ 4 50 per day 
Port Huron, Mich. & ‘ 2 Single Double Twin-bedded 


Please send information and sample of Vega 
Chromoxide Wire. 


HOTEL McALPIN 


“The Centre of Convenience” 


BROADWAY AT 34th ST., NEW YORK CITY 
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“They have been making springs and screw machine 
parts long enough to know how to produce economically 
and give real service. Send Peck the blueprints today.” 


You, too, will find Peck quality 
and service ready to meet your 


requirements. 


PECK 


PLAINVILLE, CONNECTICUT, U.S.A. 


FIBRE 
TUBING is 


better for many G 


applications 


We can show you where to save and 
improve with BRANDYWINE tubing. 
“Anything from fibre tubing as a base” 
is our specialty, and we invite your 
orders. 


BRANDYWINE 


FIBRE PRODUCTS CO. 
1402 Walnut Street 
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ae Write for samples 
Wilmington, Del. and estimates 








A new 





6 and 12 volt 
Series Motor 











..now offered by 


DELCO 
APPLIANCE CORPORATION 


This motor, designed primarily for driving automotive 
accessories such as heater fans and windshield fans, has 
several notable features: 


Unusual lubrication facilities are provided by over- 
size wicks, saturated with a special heat resistant 
lubricant. 


Commutator is of the molded type, carefully finished 
to insure sparkless commutation and quietness. 


Brushes are box type, free running, equipped with 
pigtails and made of an especially selected carbon for 
minimum noise and maximum life. 


4 Bearings are self-aligning, made of composition 


bronze and broached to maintain close clearances. 


Ruggedness of parts has been materially increased 
over that of previous motors. 


This new model is available in a range of speeds from 1,500 
to 3,400 R.P.M., overall case length 314”, diameter 234”. 


Write for complete information, including engineering data. 


DELCO APPLIANCE CORPORATION 
ROCHESTER, N. Y. 











it’s better to be 


SAFE than 
SORRY! 


The other day a lamp manufac- 
turer was telling us of a recent 
experience with some switches 


used on his lamps. 


He bought a lot of switches of a 
new kind and used them in 
large numbers. Lamps so 
equipped were sent to his best 
customers—customers he had 
worked hard to get and whose 
business he would not like to 
lose. The lamps went into the 
homes of purchasers in a num- 
ber of states and performed 
satisfactorily for a couple of 
months but then started to 
fail. Complaints began coming 
in to the stores by the dozens. 
In order to save his business the 
lamp manufacturer was forced 
to send men into thousands of 
homes in a widespread 
territory to replace 
the broken-down 


parts. 
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The cost of a simple test would have 
been an infinitesimal part of the 


money he had to expend. 


39 YEARS IN THE SERVICE OF INDUSTRY 
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Consult COLONIAL 


For Correct Electrical 


PORCELAINS 


Among Colonial's processes 
and finishes, you will find just 
the right porcelain for every 
electrical insulating job. 
For quality and accuracy, 
Colonial Porcelains are 
unsurpassed. 


Material—1B —standard white, 
glazed or unglazed. 


Material—1EWP— white low 
absorption for radio, etc. 


Material — 215 — Refractory for 
heater plates, cores, elc. 


Material — 15-5 —The new un- 
glazed gray. 


Material—H5D—R efractory 


tubing for enameled resistors, etc. 


Send us your blue prints and 
inquiries. Engineering help and 
prices furnished promptly by 
experienced executives. 


The COLONIAL 
INSULATOR Co. 


AKRON, OHIO 


Chicago Office—1800 Grace St. 
Telephone, GRaceland 0486 





Convenience 
Suspension 
Construction 
Ornamentation 


BEAD CHAIN" 


IDENTIFIES 
GOOD LIGHTING EQUIPMENT 
s 


THE BEAD CHAIN MANUFACTURING CO. 
eee BRIDGEPORT, CONN. 


PERE RDERPAERRHL AREA 


ELECTRICAL MANUFACTURING 
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GRAY PORCELAIN 
UNGLAZED 


ULL 






GRAY 
PORCELAIN 
UNGLAZED 
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PORCELAIN 


THE AKRON PORCELAIN CO. 
Akron, Ohio 


Quality Commutators 


Standard Stock Sizes or 
Built to Specifications 


Materials — Of the 
highest quality, closely 
gauged and inspected. 
ecuracy — In design 
and assemblage assures 
smooth running and 
high speed. 
Construction — Scien- 
tific — rugged —assures 
even wear and long 
service. Send for Catalog 


HOMER 
COMMUTATOR CORP. 
4750 Hough Ave., Cleveland, O. 


7s” {Reading Electric Co., New York City 
Carried in Stock by \Tri-State Supply Corp., Los Angeles, Calif. 


CALLITE 


TUNGSTEN MOLYBDENUM 
OTHER SPECIAL ALLOYS 


9 DIFFERENT STYLES 
OVER 500 STANDARD STOCK TYPES 


¢ PRECISION BUILT e GREATER DEPENDABILITY 

¢ STRONG ¢ LONG LIFE 
MECHANICALLY ¢ CONTROLLED CRYSTAL 

¢ HIGH DENSITY STRUCTURE 


e ATTRACTIVELY PRICED 


CONTACTS 


CALLITE PRODUCTS CQO. 


540 39th STREET UNION CITY, N. J. 
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Illustration above shows the Type GE, 
1/45 to 1/30 H.P. 4-pole A.C. induc- 
tion or straight D.C. available less gear 
reduction of backgeared from 1.6 R.P.M. 
to 150 R.P.M. 


If you plan to motorize an old 
product or develop a new one and 
you require a fractional horse-power 
Universal or Shaded Pole motor, 
choose a SIGNAL motor. SIGNAL 
is a specialist in the small motor 
field. The experience gained over a 
period of 43 years of successful 
motor building is reflected in a high 
quality, dependable, priced-right 
product. 


SIGNAL motors range in size 
from 1/500 H.P. to 1/10 H.P. — Uni- 
versal and Induction Shaded Pole 
types. They are available plain or 
backgeared in a wide range of re- 
duced speeds, for short or long hour 
service. Prices are low because the 
complete motor is built by SIGNAL. 


Send us your motor specifications 
or tell us what you wish to motorize 
and we will help you determine the 
proper motor for your product. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 








































































































































































































it possible for you to obtain the motor exactly suited for your job. 


The Wagner line is so varied that special designing is oftentimes unnecessary 
except in very exceptional and rare occasions. Whether alternating or direct 
current; single or polyphase; open, drip-proof, totally-enclosed, or explosion- 
proof; rigid or resilient-mounted, flange-mounted or built-in; ‘sleeve or ball- 
bearing; horizontal or vertical—there’s a Wagner motor now in existence, 


ready to be applied to the job. 


Wagner motors are chosen by the leading manufacturers because of their well- 
balanced design, dependability, excellent performance, and their long-life 


qualities. 


MOTORS TRANSFORMERS 


-¢NIWTOULIA 


6681 JONIS NIVTA0NOd TYOMLOATA JO SaaaVN 
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ZLIHM TWIOUAZNWOD 
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STAR 


PORCEL COMPANY 
TRENTON NEW JERSEY 
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ARE DIVERSIFIED 
TO MEET YOUR mOTOR 


Ng Flange-Mounted 


Write for complete details of the various types of Wagner small motors. Ask for Bulletin 177. 


WasgnerElectric Grporation 


oem196.28 6400 Plymouth Avenue, Saint Louis,U.S.A. 


REQUIREME 


Meters must be diversified to fit the varying requirements of machinery man- 
ufacturers and users. Misfits are costly. That's why the Wagner line includes 
all types of small motors generally applied to motor-driven machinery, making 








CREW MACHINE 


PRODUCTS 
PRINGS  “exsience” 
TOOLS AND DIES—METAL STAMPINGS 


Dependability—Accuracy—Uniformity 
Send us your specifications 


WILLIAM STEINEN MFG. CO. 


164 Pennington Street 





Vertical 












: Double-Shaft Extension 


Pasha 





KURMAN 


29 New D.C. 
SENSITIVE RELAYS 


SENSITIVE 14 Milliwatts 


out—speed. OUT Fi 

85% of pull. CONTACTS Fine silver— 
Day ahh OV A.C. RANGE .0005V. 
amps—to—20V. .00065 amps. 
FEATURES 1C. Wide contact separation. 
C. Speed .001 seconds. Center Fulcrum. 
RU IGGED Some customers report 4 years 

continuous satisfactory operation. 


Send for Bulletin 101 


KURMAN ELECTRIC CO. 


241 Lafayette St., New York, N. Y. 





Newark, N. J. 
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in £925 





for your convenience 





ELECTRICAL 
MANUFACTURING 


published approximately 


9000 NEW PATENTS— 


...all electrical, classified by 
product groups, monthly 


300 NEW PRODUCT REVIEWS 


- new materials, parts, and accessory 
electrical equipment of interest to the 
manufacturers of all electrically ener- 
gized machines, appliances & apparatus. 
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A high grade fibre board for electrical 
insulation. A material of quality 
possessing high tensile and dielectric 


An extremely hard board 
of superior quality which 
can be used in place of 
more expensive types of 
insulating materials. 


strength. Used by many of the leading 


manufacturers of electrical equipment. 
Pulp Products Department 


AM Te eee ee 


230 Park Avenue New York, N.Y 35 E. Wacker Drive Tea | 
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Pheditien Temper 
and Holling 


that save you 
waste and rejections 


Ever increasing are the number of companies 
using Thomastrip because the accuracy to speci- 
fications of Thomas specialized production is so 
dependable. Modern equipment, 
experience, improved methods of rolling and 


centralized 


annealing and close inspection assure precision 
in gauge, fineness of finish and uniformity in grain 
structure and temper. Substantial savings in 
waste and rejections — lower costs, increased 
profit — follows the use of Thomastrip. Investi- 
gate the many advantages of Thomastrip for 
. your product. Without obligation a Thomas rep- 
resentative will gladly cooperate with you. 

Send for test samples. Specify gauge 

width, temper and finish desired. 


THE THOMAS STEEL COMPANY 
WARREN, OHIO 


Specialized Producers of Cold Rolled Strip Steel 





BRIGHT STEEL-ZINC COATED 
COPPER COATED-CADMIUM COATED 











RELAYS 


Please send me Bulletins Nos 








These Rectifiers 
are Different! 





Ward Leonard experience in the designing and 
building of electrical control devices makes possible 
the offering of these dependable Rectifiers for 
utilizing A.C. current to operate D.C. equipment. 
The control of output voltage is unique to these 


BULLETIN 5601 
Controlled Rectifiers for auto- 
matic voltage regulation for 
use on A.C. generators. 

BULLETIN 5701 
A.C. to A.C. constant voltage 
variable load regulators. It 
maintains load voltage 


or —% 

‘BULLETIN 8601 
Controlled Rectifiers for com- 
munication, laboratory and 
similar uses requiring a D.C. 
voltage with varying loads. 

BULLETIN 8602 
Controlled Rectifiers proving 
D.C. power from A.C. power 
supply for small public and 
private telephone systems. 

BULLETIN 8651 
Magnetic Chuck Rectifiers that 
enable the use of a D.C. oper- 
ated chuck from an A.C. 
supply line. 

BULLETIN 8851 
Controlled Rectifiers providing 
a control for D.C. motor from 
an A.C. power supply. 


Send for the bulletins that 
are of interest to you. Ward 
Leonard invites your in- 
quiries about rectifiers for 
the purposes not covered in 
the above bulletins. 


WARD LEONARD 


RESISTORS « RHEOSTATS 


WARD LEONARD ELECTRIC CO. 
34 South St., Mount Vernon, N. Y. 
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A SINGLE COAT 


a full, rich finish with 
S-W KEM ART METAL FINISH 


McAleer steam and hot water automo- 
bile heaters are soundly engineered 
and handsomely styled. And being alert 
to practical ways to inject new life into 
their sales, McAleer specified S-W KEM 
ART METAL FINISH for these heaters 
because this finish fits hand in glove 
with today’s production schedules — 
combining remarkable beauty and dur- 
ability in a single coat job. 

Available in colors picked for their 
popularity and suitability for different 
applications and styling trends — from 
bobbie pins to machines — S-W KEM 
ART METAL FINISH is proving the ideal 
product finish. It is applicable to almost 
any metal — stamped or cast — without 
the need for an undercoating. And its 
ability to hide the usual minor surface 
imperfections without costly surfacing 
makes this beautifully textured one coat 
finish a boon to manufacturers. 

Write the Sherwin-Williams Co., Dept. 
M-20, Cleveland, Ohio, to find out what 
this and other S-W Finishes can do for 
your products. 







SHERWIN- 
WILLIAMS 


INDUSTRIAL FINISHES 


LOOK OUT for the “Trouble Trio’ 


—they boost your magnet wire costs 


1929 “30 ‘Sl ‘32 *33 °34 *°35 


The BELDEN ENGINEERING STAFF, 
maintained during the depression years, 
is larger than ever. Through constant 
research, during the past four years, new 
developments and new equipment have 
been introduced in Belden Magnet Wire 
production. Hence, Belden Magnet Wire 
continues to be the finest ever produced. 
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Springy Wire 
Spooling Trouble 
Defective Insulation 


—beware of this “TROUBLE 
TRIO” if you want low wind- 
ing costs! 

Magnet wire buyers dis- 
covered, long ago, that “price 
per pound” is not the true cost 
—the real cost is the “over-all 
cost” which is the price per 
pound plus the cost of rejec- 
tions, delayed schedules, etc. 
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Belden Magnet Wires keep 
the “TROUBLE TRIO” out of 
your winding department. 
Belden Wire is “dead soft’’; the 
even full spooling guarantees 
maximum winding speeds with 
fewer stops for spool changes; 
the uniform insulation elimi- 
nates rejections from short cir- 
cuits, and Belden windings fit 
into specified spaces without 
hammering or pounding. 

Don’t let the “TROUBLE 
TRIO” boost your winding 
costs—specify Belden in 1936. 


Belden Manufacturing Company, 4633 W. Van Buren St., Chicago 
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When the specifications say: 


“housing of Durez” 


THE PRODUCTION DEPARTMENT 


* 
SaYS e “Fine! Molding it of Durez 


will cut the number of operations in half, for 
it will come right out of the mold complete 
with mountings, the trade-mark and the final 
finish. Simplifies insulation, too, for Durez is 


dielectric.” 


THE SALES DEPARTMENT 


SaYS. “That will give us what 


we've been asking for . . . lighter weight, 
easier handling and better appearance. That 
smooth, lustrous Durez finish will make it 


look as good as it is! When can we get it?” 


YOUR CUSTOMERS WILL SAY 


“T like it. It’s good-looking . . . and so light 
and easy to handle. I’ve had mine a year, used 
it every day . . . and yet it’s just as ‘new’ as 


the day I bought it.” 


D UREZ is a hot-molded plastic, 


simultaneously formed and finished in steel dies. 
Strong, light, non-metallic, heat-resistant, and chem- 
ically inert, its finish can’t rust or wear. There are 
307 Durez compounds, each with a specific use. When 
you consider molded plastics, let our technicians 
specify the proper compound for the job. For further 
data write (telling us what you make) for monthly 
*“Durez News.” General Plastics, Inc., 162 Walck 


Road, North Tonawanda, N. Y. 





The new Packard Lifetime Lektro Shaver with “housing of Durez”. Top, the 
complete unit. Bottom, the individual Durez moldings. 





The Packard Lifetime Lektro Shaver is new in principle. Its double action cutting 

edge gives a close, smooth shave no matter at what ule the razor is held . . Manu- 

factured by Dictograph Products Co. Inc., and distributed by the Progress Cor- 
poration, New York, 


YOU CAN DO IT BETTER WITH 


DUREZ 


THE MODERN MOLDING COMPOUND 
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